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Every village and city in the Western Hemisphere lies within the long 
range protection of the mighty B-19—newest Douglas Army bomber. 
The world’s largest airplane, it has the world’s most powerful en- 
gines—four Wright Cyclone 18’s of more than 2000 HP each. It 


foreshadows America’s rapidly approaching supremacy in the air. 
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I* its relations with aviation, 
Goodyear occupies the same 
place it has long held in the auto- 
mobile and motor truck industries 
— that of a major supplier of parts. 


From the earliest days of the motor- 
car we have been manufacturers of 
tires, tubes, fan belts, radiator hose, 
motor mounts and numerous other 
rubber accessories — and of essen- 
tial metal parts like rims designed 
out of our tire experience. 


With equal faith in the future of 
aviation we began, thirty years ago, 
to apply our specialized knowledge 
of transport problems to the de- 
velopment of better products for all 
types of aircraft. 


In close cooperation with the avia- 
tion industry we have perfected 
improved tires, tubes and other 
rubber needs — become large manu- 
facturers of related accessories like 
wheels and brakes— acquired ex- 
tensive facilities for handling alloy- 
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metals used in aeronautical con- 


struction. 


Through our subsidiary Goodyear 
Aircraft Corporation, we are now 
making available to the aviation 
industry our long engineering ex- 
perience in fabricating metal parts 


for aircraft. 


Thus we are creating a mass-pro- 
duction source of supply for wings, 
nacelles, floats, tails and other con- 
trol surfaces such as we are now 
building on subcontract for Glenn 
L. Martin Company, Consolidated 
Aircraft Corporation, Curtiss- 
Wright Corporation and Grumman 
Aircraft Engineering Corporation. 
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These facilities round out Good- 





year’s position as the nation’s lead- 
ing manufacturer of aviation tires, 
tubes, wheels, brakes and more 
than 30 other closely related rub- 


ber and metal parts. 


We believe that our many notable 
contributions to aviation, including 
among numerous others the Air- 
wheel and Hydraulic Disc Brake, 
are the best guarantee of our ability 
to serve the aircraft industry ad- 
vantageously in the future as a 
primary supplier of highest quality 


parts and accessories. 
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IGHT SPOT ... throttle wide open... 

a prayer that the motor is better than the 
other fellow’s. Skill and daring count, but the 
odds favor the pilot who rides behind an engine 
with an edge in speed and stamina. 


That is why every Thompson part that goes 
into a military aircraft engine is made with 
the most exacting attention to materials and 
precision work. For example, certain parts 
made by Thompson Products-are held to 
dimensional tolerances of five ten-thousandths of 
an inch and are superfinished to a surface 
accuracy of one-millionth of an inch. 


Thompson 








At the end of the last war, airplane valve life 
was 50 flying hours; today there are many records 
of Thompson aircraft valves flying more than 
4,000 hours before replacement is necessary. 


American designers of aircraft and engines 
are doing their best to give our flyers mechan- 
ical superiority. American workmen are doing 
their best to give our air force numerical su- 
premacy. Thompson is proud to be a member 
of a team like that. Thompson Products, Inc., 
Plants in Cleveland, Detroit, Los Angeles, 
St. Catharines, Ontario. Manufacturers of 
Automotive and Aircraft Parts. 
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Criticism and Controversy 


Decay ARE STILL, so our correspondence tells us, a 
few of our readers who do not quite understand 
the editorial policy of the Aeronautical Review. 
They would have us take sides on some of the white- 
hot controversies now raging in the industry, or write 
critical reviews on current aeronautical literature. 


This would be a violation of the basic principles 
upon which the Review was founded. It would 
minimize its value to the readers. As one of the edi- 
torials printed in the April issue stated, the Review 
has accepted as its task the reporting, as impartially 
as it can, of the contents of other publications. The 
literary white feather we wear is no sign of editorial 
cowardice. It is a white plume we wear, like that of 
the medieval field judge at a joust, to distinguish us 
from the combatants. This does not mean we are 
not in favor of the combat. 


We live in strained times at present. Some of our 
birthrights are being suspended for the period of the 
emergency. Free access to data such as performance 
and production figures, the results of certain experi- 
ments, the conclusions of particular research, informa- 
tion which formerly was as free as air has been placed 
under restraint. These inconveniences are deemed 
necessary for the national good and this restraint is 
not disputed. Yet history cautions us against dis- 
arming science by limiting the individual’s right to 
disagree. Dispute is often the spur to research; 
criticism, the motive for discovery. 


Some one person must be the first to see a flaw in 
any existing setup, whether it be in design, production 
method, basic theory or administrative process. If 
the right to point out this flaw is legislated out of exist- 
ence for the sake of efficiency, the flaw may become a 
venerable fallacy and pass for the truth. From this 
point, civilization either decays or petrifies. 


Editorially, we hold fast to our white plume. It 
takes us out of the combat without removing us from 
the lists. It charges us with guarding the rights of 
the combatants. Time itself has proved that in avia- 
tion, more perhaps than in any other practical science, 
the collision of intellects brings forth amazing truths. 
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Air Law Meets a Milestone 


This month the Aviation Industry will celebrate the 
fifteenth birthday of civil air regulation in the United 
States. On May 8, 1926, the Air Commerce Act, 
which gave the Secretary of Commerce guardianship 
over the behavior of the cantakerous adolescent of the 
transport business, became law. 

Those who were in aviation fifteen years ago will 
remember that Federal regulation was not hailed with 
unmixed joy. Owners of unlicensable aircraft, pilots 
of dubious skill and reputation as well as people with 
honest principles against Federal interference were 
loud in their protest. While the early air regulations 
were lax compared to present statutes, there were those 
objectors who claimed it would strangle the “infant 
industry.” Nevertheless, the law was written into 
the books, machinery for enforcing it was set up and 
Supreme Court decisions were made to prove its 
validity. 

At this point in aviation’s history, three motives 
appeared to push the business of flying from the circus 
to the air line stage—Air Progress, Air Safety and Air 
Regulation. Air Progress was the oldest of the three, 
comprising the desire to fly, aeronautical knowledge 
and technical development. Air Safety’s birthday is 
a little vague; it happened when some pioneer did 
something such as “beefing up” a weak part in order 
to assure himself not only a successful but complete 
flight or decided that it was too windy to take off. 
Air Regulation was conceived in order to give the 
other two direction and purpose. 

It is singular that these three, while seemingly 
separate, have progressed at about the same rate. 
Some may call this parallel accidental but it is more 
probable that this growth was dependent upon the 
stabilizing effect of Air Law on the trend toward con- 
stant change sponsored by Air Progress as opposed to 
the reaction and conservatism of Air Safety. 

Air Law has frequently had to take abuse from all 
sides. Like Air Progress and Air Safety, it has not 
reached perfection. Being most exposed to the public 
eye, this agency takes most of the criticism. Never- 
theless, in fifteen years of criticism, growing pains and 
all, Air Law has held up its side of the Aviation Triad. 
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The Paul Kollsman Library 


of the 


Institute of the Aeronautical Sciences 





A lending library service of the Institute which makes available, without 
charge, the latest and more important aeronautical books to members of the 
Institute and others interested in aeronautical progress. 

Membership in the library is open to all members of the Institute of the Aero- 
nautical Sciences and to any person in the United States over 18 years of age who 


can furnish references which certify as to his responsibility and reliability. 


The Aeronautical Reader’s Guide 


A catalogue of selected aeronautical books available for loan from The Paul 
Kollsman Library. The Guide lists and comments on books and by indexing 
them under specialized headings also acts as a valuable reference source for aero- 
nautical specialists, companies, libraries and other organizations. 

The Guide is issued quarterly in September, December, March and June, and 
is priced at $1 for the four issues in each volume. Single copies are not available 


and subscriptions may only be accepted for complete volumes. 


Further information will be sent on request. 
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1505 RCA BUILDING WEST 
30 ROCKEFELLER PLAZA, NEW YORK, N. Y. 
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News 








March 11. Myron B. Gordon, 
Vice-President and general manager of 
the Wright Aeronautical Corporation, 
speaking at the Founders Day Din- 
ner of the University of Cincinnati, 
predicted that when the world re- 
turns to peace-time pursuits, aircraft 
would carry increasing amounts of air 
freight. 


March 12. Secretary of the Navy 
Knox opened the new Naval Air 
Training Station at Corpus Christi, 
Texas. The new 44 million dollar 
base, the largest of its kind in the 
country, has a training capacity of 
3,600 cadets a year. 


March 12. The first air raid shelter 
in New York was opened at the Aller- 
ton House. The shelter, 45 feet be- 
low the surface, is equipped with an 
auxiliary power plant, sanitary facili- 
ties, radio, cots and other equipment. 


March 14. Orders for aircraft now 
on hand eall for the building of 75,000 
airplanes for U.S. and Great Britain 
by 1943. Sixty per cent of these will 
go to the R.A.F. 


March 16. Work began on a chain 
of air bases to connect Edmonton, 
Alberta, with Alaska. The new fields 
will have 4,000 foot runways and will 
be fully equipped with radio and light- 
ing equipment. 


March 16. Stearman Aircraft 
Company turned over to the Army the 
thousandth trainer built for defense 
orders. 


March 17. Army air corps pilots 
landed a four-engined Boeing bomber 
on the frozen surface of a lake in 
Alaska, hinting the possible use of 
these bedies of water as Winter emer- 
gency airports. 

March 18. The Chilean govern- 
ment placed an initial order for 25 
Fairchild low-wing trainers—to re- 
place the European equipment used 
thus far. 

March 19. The Mexican Senate 
promulgated a resolution authorizing 
President Comancho to permit U.S. 
military aircraft to fly over Mexican 
territory. 

March 22. The Brewster Aero- 
nautical Corporation announced that 
contracts had been awarded for the 
construction of a plant for the as- 
sembly and flight-testing of dive- 
bombers at Johnsville, Pa. The plant 
will employ 5,000 men. 


March 23. The War Department 
voiced its opposition to the proposal 
by Senator Clark of Missouri for a uni- 
fied air force. 

March 23. The Commercial Pri- 
orities Division of the National De- 
fense Advisory Commission was re- 
ported to have relaxed restrictions on 
new transport types to the extent of 
permitting Lockheed and Douglas 
Aircraft to build new four-engined 
transport types. 





April 15. Igor Sikorsky established a 
Western Hemisphere endurance record for 
helicopters of one hour and five minutes in 
the Sikorsky VS-300 at Stratford, Conn. 


March 25. Edward P. Warner, on 
leave from his post as vice-chairman of 
the Civil Aeronautics Board, left for 


London to act as aviation aide to W. © 


Averell Harriman, President Roose- 
velt’s personal representative in Eng- 
land. 

March 26. C. W. Van Ranst, Ford 
Motor Car Company experimental 
engineer, told a meeting of the Ameri- 
can Society of Tool Engineers that a 
12-cylinder V-type liquid-cooled air- 
craft engine weighing 1,900 lbs. and 
producing more than one hp. per lb., 
was almost ready for mass production. 

March 28. The Mormack Lines 
17,615 ton merchant ship Mormack- 
mail was reported being converted 
into an aircraft carrier at the Norfolk 
Navy Yard. The vessel was com- 
pleted by the Maritime Commission 


= 


‘ 


last Spring and was recently purchased 
from its owners for $2,956,346. 

March 30. The National Advisory 
Committee for Aeronautics created a 
sub-committee to study icing problems. 
D. W. Tomlinson was appointed chair- 
man. 

March 30. The Senate Appropria- 
tions Committee approved a defense 
bill appropriation to permit increasing 
the number of cadets for the Army Air 
Corps from 7,000 to 30,000 annually. 

March 30. The C.A.A. announced 
that private flying had established an 
all-time safety record with only one 
fatality to every 991,842 miles flown. 

April 1. Newark Airport, closed to 
air line traffic since last May, was re- 
opened for service. 

April 1. Douglas Aircraft Com- 
pany announced a blanket increase in 
hourly wages of between 2!/, and 5 
cents. Twenty-five thousand employ- 
ees are affected. 

April 2. Air Chief Marshal Sir 
Robert Brooke-Popham, Chief of 
British Air Operations in the Far East, 
and his staff, arrived in Cavite, P. I., 
for a conference at the U.S. Naval 
base there. 

April 5. The Office of Production 
Management announced that 1,216 
airplanes were built in the U.S. during 
March for the Army, Navy and com- 
mercial use, as well as for export to the 
Allies. 

April 5. The C.A.A. reported 63,- 
113 certified pilots on January 1—twice 
the number certified up to the same 
date in 1940. 

April 5. Consolidated Aircraft Cor- 
poration announced a record crossing 
of the continent when a four-engined 
“Liberator” bomber flew from San 
Diego to New York in nine hours and 
fifty-seven minutes. The flight was 
made on February 15. 


April 8. Gov. Charles Edison of 
New Jersey called for the formation of 
a Civil Air Guard composed of volun- 
teer owners of private airplanes and 
civilian pilots to serve upon call during 
any emergency. 

April 9. The first of six Boeing 
Clippers, originally ordered by Pan 
American Airways and later sold to 
the British Overseas Airways, arrived 
in New York on its delivery flight. 
The new craft covered the indirect 

(Continued on page 30) 
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Civil Aeronautics Administration 


Commenting upon President Roose- 
velt’s request to Congress today for an 
appropriation of $2,477,000 to permit 
the C.A.A. to install ultra high fre- 
quency radio ranges and radio landing 
systems at various points throughout 
the country, Colonel Donald H. Con- 
nolly, Administrator of Civil Aeronau- 
tics, said that the ultra high frequency 
range was the result of development dur- 
ing the past four years by the Radio 
Technical Committee for Aeronautics, 
made up of representatives of the Army, 
Navy, Coast Guard, F.C.C., Bureau of 
Standards, radio manufacturers, scien- 
tific institutions, the C.A.A. and the air 
carriers. 

He said that the first range system 
operating on these frequencies, which 
are remarkably static-free and free from 
any tendency to split into multiples, 
would be ready for scheduled air line 
use on May Ist. Special equipment is 
being installed in the transport planes 
which will use this route on and after 
that date. 

The New York-Chicago airway is the 
first link in what the C.A.A. technicians 
hope will be the eventual conversion of 
the entire 35,000 miles of Federal air- 
ways from intermediate frequencies in 
the 200-400 kilocycle band to ultra 
high frequencies between 119,000 and 
126,000 kilocycles, Colonel Connolly 
said. 

The new ranges are being established 
along the New York-Chicago airway at 
the following points: Easton, Sunbury, 
Black Moshannon, and Millbrook, Pa.; 
Cleveland and Toledo, Ohio; Millers- 
burg, Ind.; and Chicago Heights, Ill. 


Arrangements for immediate expan- 
sion of classes for airport ‘‘ground- 
servicemen” on 14 new airports through- 
out North Carolina, South Carolina, 
Georgia, Florida, Mississippi, Alabama 
and Tennessee were announced. Simi- 
lar classes have been in operation since 
the first of the year at airports in Mary- 
land, Virginia, New Jersey and New 
York, and, at the present time, are com- 
ing to a conclusion of the 90-day train- 
ing period. At the completion of this 
course trainees are qualified to under- 
take any and all of the multitudinous 





Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the respon- 
sibility for the accuracy of 
all statements is therefore 
not assumed by the Aero- 
nautical Review. 











duties around large or small airports not 
requiring the services of a certificated 
mechanic. Each class is composed of 
one instructor and ten students. The 
activity is a special W.P.A. project 
sponsored by the Advisory Commission 
for National Defense, and co-sponsored 
by the C.A.A. and the Office of Educa- 
tion. 

“The project was conceived as a pre- 
cautionary measure to forestall any 
possible shortage of efficient ground men 
to meet the increased demand which will 
be brought about by the expanded avia- 
tion programs,” said Colonel Con- 
nolly, ‘‘and our efforts are receiving the 
enthusiastic support of airport managers 
everywhere. 

“Persons selected for this training are 
given a thorough indoctrination in the 
etiquette of airport behavior, the first 
rule of which is SAFETY, the second 
CAUTION, and the third THOR- 
OUGHNESS.” 

The trainees are men ranging between 
the ages of 18 and 35 who have been 
taken from the W.P.A. rolls and they 
alternate actual work under the watch- 
ful eye of a skilled employee with class- 
room study directed by an instructor 
selected by the Office of Education. 

Generally speaking, their instructors 
are men with previous airport experi- 
ence who have been given a brief, inten- 
sive course in teaching technique at 
some convenient location, under the 
supervision of an Airport Specialist, and 
a Specialist in Vocational Training, in 
advance of the organization of workers 
classes. The instructors then return to 
their respective communities and go into 
action. Trainees are required to learn 
the federal, state and local field regula- 
tions. 
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They are taught to direct the taxiing 
and parking of planes at fields where 
there is no radio direction; to correctly 
place blocks under airplane wheels; to 
start engines by hand and by mechani- 
cal methods; to handle planes on the 
ground and to store them in hangars; 
to clean the ships and their various parts 
as well as the engines and their acces- 
sories. 


Aeronautical Chamber of 
Commerce of America 


American aircraft manufacturers are 
spending three times as much money to- 
day as they were a year ago to purchase 
the materials, supplies and parts needed 
in the construction of military airplanes 
for the United States and Great Britain. 

A survey released this. week by the 
Aviation News Committee of the Aero- 
nautical Chamber of Commerce of 
America reports that a group of 20 
representative airplane, engine and pro- 
peller companies expended $37,903,180 
for purchases during January 1941, an 
increase of 180 per cent over the $13,- 
527,907 spent during January 1940. 

These plants except to spend more 
than $70,000,000 a month by mid- 
summer, almost doubling their January 
1941, purchases—or an increase of more 
than 400 per cent in the 18 months from 
January 1940 to July 1941. 

Approximately three-quarters of a 
billion dollars will be spent during 1941 
by the American aircraft industry for 
the parts, materials and supplies essen- 
tial in the production of warplanes 
ordered by the United States Army and 
Navy and the British R.A.F., accord- 
ing to informal estimates. 

The 20 companies covered in the Avia- 
tion News Committee survey include 14 
airplane manufacturers, seven on the 
West Coast—Boeing, Consolidated, 
Douglas, Lockheed, North American, 
Northrop and Vultee; and seven in the 
East—Beech, Bell, Brewster, Fairchild, 
Glenn Martin, Republic and Vought- 
Sikorsky Division of United Aircraft. 

Also included in the report are four 
engine manufacturers—Allison division 
of General Motors, Lycoming, Pratt & 
Whitney and Ranger, and two propeller 
plants—Hamilton Standard of United 
Aircraft and Woodward Governor. 



































National Aviation Training 
Association 


Action taken by the House Appro- 
priations Committee in Washington, 
recommending that $25,000,000 be voted 
for the Civilian Pilot Training Program, 
constitutes a major success in the cam- 
paign of the National Aviation Training 
Association to win Congressional ap- 
proval for carrying on the flight-training 
activity in more than 700 colleges and 
universities. This proposed fund in- 
cludes, also, the non-college connected 
classes. 

The Congressional committee re- 
ported out a $25,000,000 C.P.T.P. item, 
increasing the budget bureau’s $18,- 
000,000 by $7,000,000. That recom- 
mendation, if approved by the Congress, 
will assure continuance of the C.A.A. 
flight-training classes on about the same 
national scale as at present according to 
calculations by N.A.T.A. officials. 

“This action in Congress,” said Wil- 
liam A. Ong, president of the N.A.T.A., 
“does not finally assure that flight in- 
struction under government sponsorship 
will continue after June 30th. Both the 
House and Senate must yet vote on the 
appropriations measure. However, we 
feel greatly encouraged, particularly in 
view of the fact that our association did 
not request an appropriation increase, 
merely asking that the C.P.T.P. be con- 
tinued as a necessary part of our de- 
fense program.”’ 


Boeing Airplane Company 


The Stearman Division of Boeing Air- 
plane Company, Wichita, Kansas, de- 
livered its 1,000th primary trainer under 
Army and Navy defense contracts. It 
was believed to be the first manufac- 
turer to deliver this number of planes 
under the National Defense program. 

The Stearman Division received 
special commendation for its production 
from Secretary of the Navy Frank Knox 
and from Major Gen. Henry H. Arnold, 
Chief of the Air Corps, recently, when 
it completed 180 Army and Navy train- 
ers in 16 days. This record was accom- 
plished in a special National Defense 
effort following an emergency call for 
additional trainers on short notice by 
both the Army and Navy. 


Elmira Area Soaring Corp. 


A summer-time course in gliding and 
soaring, under direction of John Robin- 
son, 1940 National Soaring Champion, 
is now offered by the Elmira Area 
Soaring Corporation, of Elmira, New 
York. Classes will start May Ist and 
continue until June 27th, and will be 
discontinued during the Twelfth Annual 
National Soaring Contest, held regularly 
at Harris Hill, Elmira. 


FROM THE INDUSTRY 


Students will have the practical ad- 
vantages of classroom instruction and 
all field activities including ground crew 
training and use and handling of motor, 
winch and shock cord tows. 

Three types of instruction are offered 
by the school: A novice course of two 
weeks will provide for the issuance of a 
private glider pilot’s license; the second, 
the power pilot’s course, may be com- 
pleted in a week and is designed pri- 
marily to make a better pilot through 
knowledge of soaring principles. Upon 
successful completion of this course a 
private glider pilot’s license may be is- 
sued. The third arrangement provides, 
on a week-end or hourly basis, training 
for the semi-skilled glider pilot or the 
power plane pilot who wishes to learn 
high performance operations. Rates are 
scaled to cover hourly time in either 
single or dual place ships, and with or 
without supervision. 





Looking like a gigantic spider web, this 
wire-mesh disc is used to check aero- 
dynamic unbalance in propellers. The 
slightest unbalance causes the “web” to 
flutter. 


According to Youston Sekella, Presi- 
dent of the Elmira Area Soaring Corpo- 
ration, special instruction may be ar- 
ranged for pilots who desire to earn an 
instructor or commercial pilot’s rating. 
Glider pilots who attend for the purpose 
of gaining more expert knowledge, and 
providing their own ship, may receive 
coaching and launching services under a 
special hourly rate. Under the program 
of instruction as planned by the Soaring 
Corporation, it is expected that the nov- 
ice pilot will complete his course and 
be ready to receive his private glider 
pilot’s license within two weeks, weather 
permitting. 


General Motors Company 


The new plant of the Aeroproducts 
Division of General Motors Corporation 
at Dayton is approaching completion 
and production of airplane propellers in 


this plant is scheduled to begin in July 
according to an announcement made by 
C. E. Wilson, President of General 
Motors. 

Last June, General Motors acquired 
the propeller business of Engineering 
Products, Inc., which had been working 
on the development of a hydraulic air- 
plane propeller for several years. It was 
anticipated that in the normal course of 
events the Corporation would begin the 
manufacture of propellers after about 
three years of preparation. Due to the 
national defense demand, however, de- 
velopment work was intensified and, 
with the cooperation of the Materiel 
Division at Wright Field, Dayton, a 
propeller recently passed Army tests. 

All Aeroproducts propellers are of the 
infinitely variable pitch design in which 
engine speeds are held constant and 
variations in load requirements are met 
by automatic changing of the angle of 
the blades that are rotating. 

Last year, Aeroproducts Division be- 
gan construction of a propeller testing 
tunnel and laboratory. The laboratory 
is now ready for operation. In this 
laboratory, propellers built in temporary 
quarters occupied by Aeroproducts Di- 
vision will be placed on test. 


B. F. Goodrich Company 


In the first detailed scientific ‘box 
score’ ever issued on the specific char- 
acteristics of synthetic rubber, the B. F. 
Goodrich Company today disclosed that 
the man-made product excels natural 
rubber in four important service proper- 
ties, equals it in six, and is only slightly 
below natural standards in three. 

The results of a year of intensive test- 
ing show that Ameripol, the synthetic 
rubber which our scientists created from 
petroleum, soap, natural gas and air, can 
go to bat for natural rubber 769 out of 
1,000 times in the broad field of me- 
chanical rubber goods, V. I. Monten- 
yohl, Vice-President in charge of the 
company’s synthetics division, declared 
in a statement accompanying an analyti- 
cal report on the properties of the syn- 
thetic compiled in the Akron labora- 
tories. 

Very similar in appearance to natural 
crude rubber, Ameripol can be tubed, 
calendered, frictioned, spread, milled 
and vulcanized just like natural rubber, 
the bulletin said. Special cements have 
been developed which will permit vul- 
canization and adhesion to metals, in- 
cluding brass, provided the metals can be 
suitably roughened by sand- or shot- 
blasting, it was explained. 

Resistance to mineral, animal and 
vegetable oils and fats, to the oxidizing 
influence of the metallic soaps used as 
driers in paints and inks, to heat, and to 
abrasion particularly in the presence of 
oil, are among the most valuable funda- 
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mental properties of the synthetic prod- 
uct. 

The bulletin showed that the syn- 
thetic substance excels natural rubber in 
its resistance to aging, oxidation, heat 
and oil, four mortal enemies of nature’s 
product. 


The Glenn L. Martin Company 


An educational experiment, designed 
to supply more aeronautical engineers 
quickly and also to up-grade others into 
aircraft specialists, is progressing well at 
two Maryland universities, it was an- 
nounced by The Glenn L. Martin Com- 
pany, co-sponsor with the National De- 
fense Council. 

Courses at the University of Maryland 
are turning mechanical, civil and other 
classes of engineers into aeronautical 
technicians and refreshing former engi- 
neers who have not pursued their pro- 
fessions for some time. Other courses 
are giving practicing aeronautical engi- 
neers advanced training for increased 
responsibilities. Still others are pre- 
paring men to be tool designers and air- 
craft inspectors. 

At the Johns Hopkins University, 
qualified engineers are being given inten- 
sive instruction in highly specialized 
subjects, such as electricity as applied 
to aircraft, plastics, fluid mechanics and 
cabin supercharging, heating and venti- 
lating. Others are being trained in fac- 
tory management and time-and-motion 
studies to create a supply of production 
technicians. 

The courses at Maryland are under 
direction of Professor 8. 8S. Steinberg, 
Dean of Engineering, and at the Hopkins 
under Doctor W. B. Kouwenhoven, 
Dean of Engineering. 


Lear Avia, Inc. 


The entire fleet of Douglas airliners 
on the 6,000-mile route of Pan American- 
Grace Airways is now being equipped 
with Learadio ADF-8 automatic direc- 
tion finders, it was announced today by 
William P. Lear, President of Lear Avia, 
Inc., manufacturers of aircraft radio 
and accessories. 

Panagra’s unique operating require- 
ments necessitated an unusual installa- 
tion of this instrument. Each ship is 
equipped with a complete direction 
finder, comprised of an automatic sta- 
tion-seeking direction-finding loop, a 
special five-band receiver remotely con- 
trolled from the radioman’s station, and 
two 360° azimuth indicators: one lo- 
cated in front of the pilot, the other in 
front of the radioman. 

In addition, a second five-band re- 
ceiver unit only, complete with remote 
control, is also installed at the radio- 
man’s station. A special selector switch 
enables either receiver unit to be used 
for either direction finding or communi- 
cations reception. 


In normal operations, one unit is 
constantly in use for directional guid- 
ance, while the other remains free for 
communications work. When it is neces- 
sary to obtain precision cross bearings, 
the two receivers may be tuned to two 
radio transmitting stations, and almost 
instantaneous cross bearings obtained 
by connecting the two receivers alter- 
nately to the azimuth indicator, thus 
eliminating tuning delays. 

Each receiver unit is a special super- 
heterodyne covering the frequency range 
from 195 to 15,360 kes., in five bands: 
195-405, 498-1,195, 1,190-2,832, 2,800- 
6,720 and 6,400—-15,360 kes. The first 
three bands of each receiver are arranged 
for both direction finding and com- 
munications reception; the last two 
bands are arranged for communications 
reception only. 

The loop nacelle base is specially con- 
structed and is completely sealed for 
sub-stratosphere operation with super- 
charged fuselages. 


Radio Corporation of America 


A highly efficient portable radio re- 
ceiver which receives such important 
aviation information as C.A.A. weather 
reports, radio range courses, and airport 
control tower signals, in addition to 
standard broadcast programs, has been 
announced by the Aviation Radio Sec- 
tion of the RCA Manufacturing Com- 
pany. 

Unusually sensitive and selective for 
a portable receiver, the unit has a 6- 
tube, 2-band superheterodyne chassis 
equipped with a built-in static-limiter 
switch to bring in weak signals above 
stormy noise levels and to reduce possible 
engine interference. Its many other 
features include tuned RF stage, high 
antenna sensitivity, and 3-gang con- 
denser to provide freedom from ad- 
jacent station interference, rubber 
mounted chassis to withstand shock and 
vibration, and built-in loop antenna. 
Unusually good tone is provided by a 
large permanent magnet dynamic loud- 
speaker. 

When used in a plane, the AVR-102 
is ready for operation when connected 
to-the ship antenna. A convenient jack 
is provided for headphones. The inex- 
pensive, easily installed dry batteries 
provide for as many as 200 hours of 
operation. 

A simultaneous radio range filter is 
available which permits clearer recep- 
tion of weather broadcasts and other 
voice transmissions without interference 
from the radio range signals upon which 
the voice transmissions are superim- 
posed. 


Republic Aviation Corporation 


Completion of deliveries against a 
United States Army Air Corps contract 
for an unspecified number of YP-43 
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“Lancer” pursuit airplanes was an- 
nounced by Republic Aviation Corpora- 
tion through W. Wallace Kellett, Presi- 
dent. 

The YP-43 is powered with a Pratt 
and Whitney, 1,200-hp. air-cooled en- 
gine, which is supercharged for efficiency 
at higher altitudes. The plane weighs 
6,900 lbs. fully loaded, has a wing span 
of 36 ft. and is 27 ft., 10 in. long. It 
carries both 30 and 50 cal. machine guns, 
and fragmentation bombs. 

Speed of the plane has never been re- 
leased by the War Department but 
Republic officials announced that the 
export version, the “‘Lancer,” has been 
offered, without Air Corps’ special equip- 
ment, at 375 m.p.h. 


Western Electric Company 


A two-unit midget radio receiver for 
aircraft, that also serves as an inter- 
phone, has been announced by the West- 
ern Electric Company. It may be 
tuned continuously or operated as a 
crystal controlled unit on two “spot’’ 
frequencies. 

The new instrument, known as the 
33-A radio receiver, gives the pilot all 
the advantages of direct finger tip con- 
trol—greater operating precision, and 
simplicity of use—because its radio fre- 
quency unit, on which all controls are 
mounted, fits directly through the in- 
strument panel within arm’s length. 
Since it avoids all flexible shafting, the 
new receivers require less maintenance 
than other comparable Western Electric 
instruments. Its weight has been re- 
duced. Including its separate power 
conversion apparatus which may be in- 
stalled in any convenient place, the ap- 
paratus weighs but 18 lbs. 7 oz. complete 
with crystal equipment. Its mounting 
space in the instrument panel is only 
7°/s in. by 6 in. 

The interphone feature is especially 
interesting. By lowering the volume of 
the incoming radio signal, flight per- 
sonnel may converse freely and simul- 
taneously monitor the incoming mes- 
sages. When, however, the volume is 
increased to a satisfactory listening 
level for the signals, it is still possible by 
loud talking to override the signals if 
the necessity arises. 

The power unit, which draws only 
1.5 amperes, is operated directly from a 
24-volt battery supply, although pro- 
vision for 12 volts may be made option- 
ally. Other interesting performance 
characteristics of the new receiver in- 
clude high audio output—700 milli- 
watts; wide frequency coverage—350 
to 625 ke., 3,900 to 7,500 ke., and 6,750 
to 12,200 ke.; average sensitivity—-5 
microvolts for an output of 50 milliwatts 
The new unit will receive both phone 
and C. W. telegraph signals. A write-in 
type dial plate has been provided so 
that crystal spot frequencies may be 
conveniently identified. 
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Aerodynamics 


The Elliptic Wing Based on the Po- 
tential Theory. Klaus Krienes. A 
report dealing with the elliptical wing 
in straight and angular flow on the 
basis of the potential theory. Con- 
formably to the theory of first ap- 
proximation upon which the calcu- 
lation rests, the known requirements 
regarding the shape of the surface 
and its angle of attack must be met. 
A further condition is that the slope 
of the surface toward the streamlines 
must be a continuously differentiable 
function of the points of the surface. 
If this is not the case, in a given ex- 
ample such as by aileron deflection or 
wing dihedral, the latter being of 
importance in sideslips, the discon- 
tinuities must be replaced by suitable 
rounding off. In general, the calcu- 
lation of a given elliptic surface re- 
quires a series of infinitely many po- 
tential functions, the coefficients of 
which are afforded from linear in- 
finite systems of equations. The ex- 
pansion is stopped with a certain 
term, depending upon the degree of 
accuracy desired. Its effect on the 
integral quantities, lift and lift mo- 
ment, is practically negligible. An 
immediate prediction of the induced 
drag is ruled out, since it would in- 
volve all the coefficients of the infinite 
number of potential functions. Other- 
wise, the lift distribution at the wing 
tips does not approach zero or the 
downwash becomes infinite, which is 
due to the fact that the load distribu- 
tion of the lifting line is developed by 
spherical functions which do not ap- 
proach zero at the wing tips as do 
trigonometric functions employed 
elsewhere. On the wing in sideslip, 
which can be summarily replaced by 
a lifting line, the so-called parasite 
drag 


Wr=-SS (Pi — Po) (w/v)d xX dy 


would have to be defined first and the 
suction force on the leading edge 
subtracted therefrom, where, how- 
ever, extrapolations are recommended 
because of the finite number of com- 
puted coefficients. Even the result- 
ing pressure distribution is only con- 
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ditionally valid by few expansion 
terms, especially near the wing tips. 
National Advisory Committee for Aero- 
nautics T.M. 971, March 1941, 47 
pages, 8 illus. 

Ueberdie Wirbelfreie Stetige Zwei- 
dimensionale Bewegung Einer Unend- 
lichen, Reibungslosen Fluessigkeit um 
Einen Unbeweglichen Zylinder (On 
the Non-Turbulent Constant Two- 
Dimensional Flow of an _ Infinite 
Frictionless Fluid around a Fixed 
Cylinder). N. Neronoff. It is as- 
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sumed that the velocity of a friction- 
less, incompressible (two-dimensional) 
fluid is constant at an infinite dis- 
tance from a solid body, according to 
the size of this body and the direction 
of flow; furthermore, that the flow 
of this fluid is non-turbulent and con- 
stant. 

In previous reports the problem 
has been solved by means of a special 
conformal representation which shows 
normal sections of the cylindrical sur- 
face of the body, which in a general 
case represent the aggregate of two 
algebraic curves of any degree. 

In the present report the conformal 
representation used in the above re- 
ports is generalized for the case of 
intermittently projecting points of 
the profile. 7.4.M.M. December 
1940, pages 329-335, 3 illus. 

Die Waermeubertragung in Tur- 
bulenten Reibungsschichten (Heat 
Transfer in Turbulent Frictional Lay- 
ers). H. Reichardt. This problem 
has been investigated many times. 
Due to its technical importance there 
are many experimental researches in 
which empirical or semi-empirical 
formulas have been set up to meet 
various conditions and purposes. Re- 
searches on the theoretical principles, 
however, are comparatively rare so 
that only a few general formulas are 
available, such as Nusselt’s, Prandtl’s 
and the Reynolds theory with modi- 
fications by G. I. Taylor. 

There is no general theory of tur- 


. bulent heat transfer from which tech- 


nically important special cases may 
be developed. The solution of this 
problem is closely connected with the 
investigation of flow phenomena in 
the immediate proximity of a wall. 
Z.A.M.M., December 1940, pages 
297-328, 13 illus. 

Sull’Interferenza di una Galleria 
Aerodinamica a Contorno Misto (On 
the Interference of a Wind Tunnel 
with Varying Sections). E. Pistolesi. 
This report discusses the calculation 
of the interference factors of a wind 
tunnel with varying sections. By 
means of conformal representation 
and by the application of De Haller’s 
theory, the interference factors for a 
profile with varying sections may be 





12 THE AERONAUTICAL REVIEW 


determined. Commentationes, Pon- 
tifica Academia Scientiarum, Vol. IV., 
No. 9, 21 pages. 


Accessories 


Wind in the Tubes. To solve the 
problem of the entry of air in the 
pipelines of hydraulic apparatus in 


aircraft, particularly hydraulic re- 
mote control, an automatic venting 
valve is suggested as a means of 
eliminating the air bubbles which 
create a compressible cushion in the 
oil pipes and retard operation. The 
Aeroplane, February 21, 1941, page 
231, 1 illus. 


Airplane Descriptions 


Instrument Trainer. Brief descrip- 
tion of the Rearwin 8135T, a new 
version of the Cloudster which is 
being developed by the Rearwin or- 
ganization in cooperation with Pan 
American Airways as a_ two-place 
tandem instrument training airplane. 
Removal of the rear instrument panel 
permits conversion to a primary 
trainer. Air Facts, April 1941, pages 
38, 40, 1 illus. 

Fleetwings XBT-12 Basic Trainer. 
Manufacturer’s data on_ specifica- 
tions and performance of the Fleet- 
wings basic trainer XBT-12, con- 
structed almost entirely of stainless 
steel. Commercial Aviation, March 
15, 1941, page 72. 

New Pursuit Interceptor, Model 
21-B Climbs Rapidly. Description 
and details of construction, armament 
and performance of the Curtiss- 
Wright 21-B Interceptor. Powered 
with a Wright Cyclone 1,000 hp. 
engine, it is said to be capable of 
climbing a vertical mile per minute 
and have a maximum speed of 333 
m.p.h. at 18,000 ft. Canadian Avia- 
tion, March 1941, pages 21, 22, 3 illus. 

The Sportsman Test Pilot. James 
B. Taylor, Jr. The Voyager, 1941 
model of the Stinson 105, is of the 
same size and appearance but is now 
fitted with the Franklin 90-hp. motor 
equipped with both starter and gen- 
erator. Controls are lighter than on 
the 105. Notes on new features and 
flight handling are presented by the 
author. The Sportsman Pilot, March 
15, page 12, 1 illus. 

It Makes Its Bow. The Taylor- 
craft Tandem (Model D) trainer, a 
high-wing cabin monoplane with 65- 
hp. engine (Lycoming, Continental or 
Franklin), is described together with 
specifications and performance figures. 
The Sportsman Pilot, March 15, 1941, 
page 26, 2 illus. 

Curtiss Navy Dive Bomber. De- 
scription of the Curtiss-Wright 
XSB2C-1 dive bomber powered by 
the 1,700-hp. Cyclone engine. Al- 
though details were not revealed, the 
bomber is stated to have a _ top 
speed of over 100 m.p.h. in excess of 
present models, with far greater 
armament and fire power. Aviation, 
April 194i, page 67, 3 illus. 


N-3PB Patrol Bomber. Data in- 
cluding performance, armament and 
constructional details of the North- 
rop three-place low wing seaplane 
patrol bomber powered by a 1,200-hp. 
Cyclone engine. This type was origi- 
nally ordered by the Norwegian 
government. Aviation, April 1941, 
page 77, 1 illus. 

The Vega 35. Description, con- 
struction and performance data on 
the Vega 35, an all-metal, low-wing 
Menasco powered primary-secondary 
trainer. Aviation, April 1941, page 
75, 2 illus. 

The P-38 Interceptor. Informa- 
tion on the performance and charac- 
teristics of the twin-engined Lock- 
heed P-38 ordered by the British. 
This article states that the craft may 
be built as a two-seater and equipped 


with additional cannon. Apviation, 
April 1941, pages 72, 73, 7 illus. 
Blackburn ‘‘Botha”’ Torpedo 


Bomber. The newest addition to the 
British Fleet Air Arm is the Black- 
burn Botha I. This summary of 
recently released information shows it 
to be a twin-engined general recon- 
naissance and torpedo bomber of 
high-wing cantilever type, powered 
by Bristol Perseus Mark XA sleeve- 
valve radial engines. Of all-metal 
construction, it carries crew of four 
and incorporates many innovations 
developed from war experience to 
date. Structural characteristics are 
described without specification or 
performance data. Aero Digest, April 
1941, pages 155-156, 3 illus. 

* The Four-Engined Boeing. Notes 
on the construction and design of the 
B-17B bomber now being flown to 
Britain for R.A.F. service. Its 
high altitude characteristics, semi- 
monocoque fuselage, wing construc- 
tion and fuselage assembly are de- 
scribed at length. Additional photo- 
graphs and captions depict production 
activity on the Boeing. Aircraft 
Production, March 1941, pages 97- 
101, 11 illus. 

The Caproni Reggiane RE 2000— 
the Falcho I. Somewhat like the 
Spitfire, the RE 2000 is used in home 
defense. It was developed from the 
designs of the American Republic 


EP-2 single-seat fighter. Performance 
is noted; features and specifications 
are given. The Aeroplane, February 
21, 1941, page 222, 4 illus. 

Inside the Curtiss Pursuit. J. 
Pearce AuWerter. Description of the 
Curtiss P-40 pursuit, giving some de- 
tails of its construction, armament 
and armor. Air Youth Horizons, 
April 1941, pages 10, 11, 2 illus. 


A Dream from the Past. De- 
scribing the development of Igor 
Sikorsky’s ideal in aircraft, extensive 
information is given on the design and 
performance of the VS-300 helicopter, 
which embodies the characteristics 
he has consistently sought for more 
than 30 years: the ability to rise 
vertically and hover in the air under 
perfect control. The Aeroplane, Feb- 
ruary 21, 1941, pages 233-234, 3 illus. 

Two R.A.F. Pursuit Ships. De- 
scriptions of the Curtiss P-36A (Mo- 
hawk) and P-40 (Tomahawk) now in 
service with the R.A.F. Details and 
features of equipment and armament 
are compared. Speed of the Toma- 
hawk is said to be 360 m.p.h. at 
16,000 feet. Fhght, February 27, 
1941, pages a—c, 10 illus. 


New Fleet Air Arm Types. De- 
scriptions, three-view drawings and 
photographs of the Grumman G36A, 
known as the Marlet hy the R.A.F., 
and the Fairey Fulmar two-place 
fighter. Both of these airplanes have 
been used in aircraft carrier operation 
by the Fleet Air Arm. Aircraft 
Engineering, February 1941, pages 
37-39, 6 illus. 

The Curtiss Tomahawk. Blue- 
print pages of three-view drawings 
of the Curtiss P-40 with many of its 
specifications given. Aeronautics, 
March 1941, pages 44, 45, 3 illus. 


Features of the Tomahawk. Des- 
ignated the ‘“Tomahawk” by the 
R.A.F., the Curtiss P40 liquid-cooled 
Allison-engined monoplane _ being 
shipped to Britain can be assembled 
with all modifications in about 300 
man-hours. Notes on construction 
and specifications are given. Air- 
craft Production, March 1941, pages 
109-110, 8 illus. 


Tricycle Attack Bomber. A de- 
scription and constructional critique 
of the Douglas “Boston II’’ attack 
bomber, an export version of the high- 
wing DB-7 powered by twin-row 
Pratt & Whitney Wasps. This type 
was originally ordered by the French, 
but the R.A.F. took over the order 
when the French government capitu- 
lated. Flight, March 6, 1941, pages 
f, g, h, 10 illus. 


The Breda 65 Attack-Bomber. De- 
signed for attack operations in con- 
junction with ground forces, this 





























fighter is the most heavily armed of 
Italian single-seat fighters and is 
somewhat similar to the Fairey Battle. 
Specifications and performance figures 
are listed. The Aeroplane, February 
28, 1941, page 254, 4 illus. and three- 
view. 

The Caproni Ca 33 Colonial 
Bomber. Description and perform- 
ance figures on the Caproni 133 high 
wing tri-motored monoplane, pow- 
ered by three 460-hp. Paggio Stella 
radial engines. This type, developed 
from the Ca 101 and 111 which took 
part in the Ethiopian war, is used as 
a bomber and troop transport. It is 
armed with two gun emplacements, 
one under and one on top of the fuse- 
lage. The Aeroplane, March 7, 1941, 
5 illus. 

Monocoupe. A conversational re- 
port on the characteristics and per- 
formance of the latest model Mono- 
coupe, with much detail on its han- 
dling in flight. Air Facts, April 1941, 
pages 16-25, 2 illus. 
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Vultee BT-15 trainers near the end of the assembly line at Downey, Calif. 


Air Policy 


Going to Seed. Russ Brinkley. 
The case history of a rerated C.P.T.P. 
instructor, just inside draft age, who 
because of lack of requisite educa- 
tional qualifications cannot be ac- 
cepted as an Army pilot. It is stated 
that if this man is drafted, he and 
hundreds like him may be put into 
cavalry or infantry, and their knowl- 
edge and skill will be wasted as far 
as National Defense is concerned. 
The Civilian Air Reserve, a group of 
pilots who could not meet the rigid 
Army qualifications, would, according 
to this writer, be able to take over 
secondary jobs in aviation while 
the acceptable Army pilots could be 
spared to fly the fighting craft. Direct 
regulation and subsidy of such a 
group is suggested to provide both 
discipline and financial backing. Na- 
tional Aeronautics. April 1941, page 
21. 

The Story of Federal Aircraft. Re- 
port of a debate in Parliament regard- 
ing the failure of the government- 
owned company, set up last July, to 
get into production on Avro-Ansons. 
Canadian Aviation, March 1941, pages 
28, 29, 60, 2 illus. 

Note from Washington. H. C. 
Braund. Description of the organi- 
zation of the Office of Production 
Management and its personnel to- 
gether with a general discussion of 
British orders for war material and 
British optimism regarding American 
ability to change over from peace- 
time to wartime mass production. 
Canadian Aviation, March 1941, pages 
30, 31, 1 illus. 


Don’t Ground Private Flying. Wil- 
liam W. Brinkerhoff. Reasons why 
private flying should not be curtailed 
for the duration. Also given are 
specific contributions to the Army 
and Navy Air Training program which 
have been made by the Civilian Pilot 
Training Program in supplying hun- 
dreds of re-rated instructors and thou- 
sands of Flying Cadets are discussed. 
Air Trails, April 1941, pages 18, 19, 
56, 57, 5 illus. 

Definition of Function. J. M. 
Spaight. Description of the func- 
tions and organization of the Air 
Council, Air Staff and Air Ministry. 
In outlining the reasons why the Air 
Council and a Secretary of State for 
Air were created it is shown that the 
British realized the importance of 
aviation as a separate and independ- 
ent department, and also the neces- 
sity for a combination liaison and 
buffer organization to stand between 
it and the inevitable political pres- 
sure. The outline of organization 
makes it evident that aviation has 
become one of the largest and best 
organized departments in the British 
government. Aeronautics, March 
1941, pages 74, 77, 78. 

Air Strengths. Digest of ‘The 
Truth about Our Defense Program,”’ 
by T. P. Wright which appeared in 
the January issue of Aviation, and 
was reviewed in The Aeronautical 
Review for February (pages 3 and 
11). Mr. Wright offers an engineer’s 
estimate of relative air strength and 
production rates, and by plotting the 
latter approximates the time when the 


combined production of England and 
the United States will surpass that of 
the Axis powers. He also offers the 
engineer’s methodical reasoning which 
has led him to conclude that America’s 
most practical defense policy entails 
ever-increasing aid to the democracies. 
Aircraft production problems in the 
United States are also analyzed. 
Flight, February 27, 1941, pages 175, 
176, 3 illus. 

“Give Us the Tools, America!” 
Bruce Foster. Examining the quality 
of American aircraft, this writer 
finds them to be good structurally 
and aerodynamically and good fight- 
ing aircraft when fitted with arma- 
ment to meet British requirements. 
Early victory is held to depend on the 
acquisition of rapidly increasing num- 
bers of military aircraft from America 
in addition to those made in England. 
1940 exports to England increased 
considerably over 1939 in size as well 
as number, but fell short of advance 
estimates. Elimination of organizing 
problems in the machine tool and 
allied industries is expected to im- 


prove production expansion and ex- 


port rate materially. Flight, Febru- 
ary 20, 1941, pages 158-160, 1 illus. 

Air Strategy—XLII. Greece and 
Albania. Captain Norman Mac- 
millan. The Italian problem of an 
invasion of Greece is explained in 
terms of the German tactics against 
Norway. It is said that the Italians 
ran into difficulties by exactly revers- 
ing the German strategy. Because 
of the British Mediterranean fleet the 
logical sea attack against Crete and 
Athens had to be forgone, and opera- 
tions launched from the mountainous 
“Narvik” end of that country. It is 
said that the Italians were obviously 
trying to obtain by threat what they 
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were afraid to gain by action, and 
Greece simply called the bluff. Pos- 
sible future developments are dis- 
cussed and attention called to the 
need for a mobile Bomber Command 
for quick action on any front. Flight, 
February 27, 1941, pages 177-179, 
1 illus. 


A Letter to Americans. Charles A. 
Lindbergh. Sounding his views in 
support of an isolation policy on the 
part of the United States in the cur- 
rent war, the writer likens the position 
of the United States to that of both 
France and England on the opening of 
this war—contending that unpre- 
paredness due to ‘‘refusal to make the 
sacrifice essential for adequate re- 
armament ... brought the curse of 
war on Europe . . . defeat to France 
and devastation to England.” Draw- 
ing on his personal observations on 
visit among major European powers 
during months preceding the war, he 
elaborates on facts and factors which 
he considers contributory to the criti- 
cal condition of unpreparedness in 
which he feels this country stands 
today. 

Commenting on “British propa- 
ganda” relative to the need for ma- 
terials, not men, and to the effect that 
‘a British victory is essential to 
American security,” reasoning is of- 
fered to prove these views erroneous. 
Summing up, an analysis is given of 
the “cons” of the air invasion of 
America hypothesis, in the effort to 
show that it is impracticable and il- 
logical at the present time, in spite of 
the fact that “the effectiveness of 
military aviation is still underesti- 
mated. The writer assigns this hy- 
pothesis partially to propaganda, par- 
tially to hysteria and partially to a 
“misconception of the so-called ‘air 
invasions’ of Norway and Holland 
by the German airforce.” Collier’s 
March 29, 1941, pages 14, 15, and 
75-77, 2 illus. 

Wings for the Legion Edwin W. 
Luther. The writer, a member of the 
American Legion National Convention 
Resolutions Committee, indicates the 
close relation between the growth 
of aviation in the United States and 
the progress of the American Legion. 
Support that the Legion has given the 
industry as well as aviation in Na- 
tional Defense has been felt by those 
interested in flying. To continue 
their work and interest in aviation, the 
National organization of the Legion 
has created an Aeronautics Com- 
mission. This group formulated an 
aviation program to be fostered by 
state and local organizations through- 
out the nation. Their activities in- 
clude the promotion of a sound mili- 
tary and naval aviation policy, con- 
sistent promotion of civil aeronautics, 


increasing air markings, airport build- 
ing and improvement, aviation schol- 
arships and allied activities. These 
programs are similar in many ways 
to the local N.A.A. programs, and 
cooperation and joint action between 
local Legion and N.A.A. units is en- 
couraged. National Aeronautics, 
April 1941, page 17, 1 illus. 


Airports 


“Til Housed.” William D. 
Strohmeier. In quest of more ade- 
quate hangar facilities for the private 
flyer, the writer makes his apologies 
to defense building and proceeds to 
decry the lack of shelter for some 
3,000 private airplanes and the im- 
proper arrangement of housing facili- 
ties already available at most airports. 
Blaming the situation on antiquated 
management of airports, it is sug- 
gested that hangars of the interlocking 
Tee type, which will house five or six 
airplanes and cost less than $500 per 
unit, would solve the problem. Such 
hangars pay for themselves in less 
than three years on an average 
monthly rental of $15 per ship. Air 
Facts, April 1941, pages 12-15. 

Putting an Airport to Work. Reed 
G. Landis. Air terminal capacity 
from the viewpoint of the munici- 
pality, the airport operator and the 
air line management. The aero- 
nautic capacity of any airport is 
broken down into civic, economic 
and functional uses. To serve the 
community it must, according to the 
writer, contribute to the community’s 
scale of living. The public also de- 
rives some recreational benefit from 
watching the new medium of trans- 
portation perform. The economic 
capacity of the airport is determined 
by simple bookkeeping. Amortiza- 
tion of the capital investment, main- 
tenance and operational costs also in- 
fluence this capacity. The functional 
capacity of the airport is determined 
simply by the number of take-off and 
landing operations the airport can 
handle under varying conditions with 
the layout and equipment provided. 
Two hundred air line schedules per 
day is set as the maximum any air- 
port can handle under modern con- 
ditions. Close study of these facts 
and figures indicate that new airports 
are needed in most communities to 
handle both scheduled and non-sched- 
uled air traffic. National Aeronau- 
tics, April 1941, pages 9, 55, 1 illus. 

Willful Waste and Woeful Want. 
C. G. Grey. The suggestion is made 
that the-Land Branch of the Air 
Ministry permit the cutting of grass 
from sod airports in England for use 
as cattle fodder. .The article criticizes 
the Air Ministry’s stand that cutting 


and stacking this grass would inter- 
fere with airport operations. The 
Aeroplane, March 7, 1941, page 288, 
1 illus. 


Air Transport 


Ocean Air Cargo. Grover Loening. 
This article is a reply to the statement 
made by Col. Charles A. Lindbergh 
before Congress that it was impossible 
now or in the predictable future for 
aircraft alone to carry large quantities 
of material across the Atlantic. As 
grounds for the writer’s opposition a 
comparison is made between the air- 
plane which carried Col. Lindbergh 
across the Atlantic in 1927 and the 
Douglas B-19. He points out that 
the progress made in boundary layer 
control, jet propulsion and assisted 
take-off have made an 8,000-hp. air- 
plane with a carrying capacity of 
fifty tons and a cruising speed of 
300 m.p.h. quite possible in the not- 
too-distant future. A comparison 
between this future freight carrying 
aircraft and the average surface vessel 
shows that on the basis of year-round 
operation, this future craft could be 
profitably operated on transoceanic 
cargo operation. National Aero- 
nautics, April 1941, pages 7, 8, 2 illus. 

Flying Is Safe. The public, this 
article states, gets its impression of 
the air lines chiefly through the news- 
papers. For that reason, five recent 
air line accidents have placed em- 
phasis on aviation hazards rather than 
the underlying safety record of air 
travel. Definite reassurance is drawn 
from the year by year decline in the 
accident rate and from the fact that 
engine and structural failure have 
virtually vanished. The causes of re- 
cent accidents are laid chiefly to pilot 
error, insufficient margins of opera- 
tional safety, the need for a workable 
absolute altimeter and other causes. 
Remedies for these failures are recom- 
mended. National Aeronautics, April 
1941, pages 10, 11. 

Wilderness Castaways. James 
Montagnes. An account of several 
instances where airplanes have been 
forced down in the Canadian wilds. 
In the old days pilots sometimes trav- 
eled for days overland on foot to the 
nearest settlement. Now they are 
told to stay with their airplanes and 
light signal fires as rescue planes are 
sent out after them as soon as weather 
permits. Air Trails, April 1941, 
pages 22, 50, 4 illus. 

Aircraft Electricity as the Airline 
Operator Sees It. P. C. Sandretto. 
It is shown that the growth of elec- 
trical demands on airplanes is due 
mainly to the problems encountered 
in operating the airplanes and hence 
electrical systems are the chief con- 
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cern of operators. Existing electrical 
systems are discussed from the op- 
erator’s standpoint under the headings 
of “trouble,” ‘weight,’ and ‘‘facili- 
ties.” 

A new system is described for the 
airplane of the future, which is as- 
sumed to have a gross weight of about 
100,000 lbs., and a power demand of 
30 kw. By means of variable-fre- 
quency systems a considerable weight 
saving is forecast. SAE Journal, 
April 1941, pages 154-159, 4 illus. 

Coordinating Airways Traffic on 
Electrical Record Board. S. P. Saint. 
In view of the great increase in num- 
ber of daily airways clearances which 
seriously complicates the coordina- 
tion of traffic control at La Guardia 
Field, a design is suggested for a new 
type of electrically controlled traffic 
record board which is said to be 
simple, fool-proof and easy to put 
into operation. As proposed, the au- 
thor claims that the chief advantages 
over the type of board now in use 


. would be the elimination of the 


human equation, with substantially 
increased safety, and that the capacity 
of the proposed board could be in- 
creased indefinitely. 

Its design and operation, with the 
facilities made possible, are described 
in outline. Aero Digest, April 1941, 
pages 47-48 and 50, 3 illus. 

Air Mail and the War. Dr. Max 
Kronstein. A survey of the effect 
of the military conflicts taking place 
in various parts of the world on air 
mail service. In Australia many of 
the routes have been curtailed due to 
the shortage of personnel, while pro- 
posed lines have had their opening 
dates postponed. Across the Pacific, 
on the New Zealand-Australia route, 
Pan American alone provides air 
mail service. The study also covers 
the extension of Japanese air lines 
across China, supplanting foreign 
service wherever possible. Air links 
to Japan’s Pacific possessions have 
also been established. The horse- 
shoeing of air mail routes by the Brit- 
ish in order to avoid conflict areas, 
the shuttling over the Mediterranean, 
changes in services over Central 
Europe and the North and South 
Atlantic are also given. Airpost 
Journal, March 1941, pages 208-211, 
220, 221, 2 illus. 

Regulations for Charter Operators. 
Tom Park. Commenting favorably 
on proposed Federal regulation of 
chartered air transport operations. 
Following a summary of the report to 
the .National Safety Council by Je- 
rome Lederer, chief of the Civil Air 
Board’s Safety Bureau, there are set 
forth certain specific procedures which 
are said to have been followed by a 
very successful charter service op- 
erated with an excellent safety record. 
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Southern Flight, March 1941, pages 8 
and 34. 

Eagle vs. Swastika. Raymond Ar- 
thur Davies. A commentary on air 
transport competition in South Amer- 
ica and the virtually “give-away” 
services which the writer says are 
being conducted by German and 
Italian controlled air lines in the 
effort to dominate air lanes on the 
continent to the exclusion of Pan 
American Airways. Commercial Avia- 
tion, March 15, 1941, pages 50, 51 
and 70, 4 illus. 


Armament 


Intermediate Caliber Aircraft Can- 
non. Louis Bruchiss. The present 
war in Europe indicates, according to 
this writer, that heavier caliber arma- 
ment is necessary for modern aerial 
combat. Even though the modern 
rifle caliber may have a rate of fire up 
to 1,500 rounds per minute, if that 
speed is divided by the average burst 
time of a machine gun, minus the 
percentage of tracers which have no 
fire power, each gun can score only 
sixteen direct hits per second under 
ideal conditions. The modern all- 
metal airplane can stand this fire quite 
easily. Although multiple installation 
of these guns, mounted to have their 
fire converge at between 300 and 500 
yards, has increased their power, the 
divergence at greater distances is too 
great for effective scoring. 

It is claimed that more effective 
fire can be achieved by the use of 
light ordinance, such as the Madsen 
20 and 23 mm. guns which have been 
known to penetrate inch thick armor 
plate at 600 yards. Typical installa- 
tions of this type armament, and a 
comparison of their advantages over 
30 and 50 caliber machine guns, are 
discussed. Effective types of in- 
stallation, inboard in twin-engined 
craft or in the wings in single-engined 
craft are described. Aviation, April 
1941, pages 36, 37, 136, 138, 7 illus. 


Avigation 


Astronomical Avigation. (No. 4 of 
a Series.) Frederick Harrison Tre- 
genza. A previous article indicated 
that it is possible to obtain a line of 
position by observing a single object; 
but it is possible to obtain an accurate 
“fix’’ only by obtaining cross bearings 
upon two recognized objects. 

It is stated that it is possible to ob- 
tain the accurate position, or an ab- 
solute fix, only from astronomical 
cross bearings obtained from simul- 
taneous observations upon two heay- 
enly bodies. This method cannot 
be used in daytime by aircraft, ex- 
cept in rare instances when the sun 
and moon are visible at the same time; 
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but it can be very conveniently and 
successfully used at night by making 
simultaneous observations on .two 
stars. The method is explained and 
demonstrated by helpful diagrams. 
Commercial Aviation, March 15, 1941, 
pages 45-46 and 52, 5 illus. 


Biography 


Wings around the World. Donald 
W. Douglas’ aviation career, which 
began when as a cadet at Annapolis 
he saw the Wright brothers demon- 
strate their flying machine to the 
Army at Fort Myer. Douglas’s first 
paying job in aviation was a $500 per 
year assistantship at the Massachu- 
setts Institute of Technology. In a 
quarter of a century, aircraft bearing 
his name have been taken to almost 
every outpost of civilization on air 
lines serving 57 countries. National 
Aeronautics, April 1941, page 13, 1 
illus. 


Business and Finance 


‘ 


The War and Air Finance. A. 8S. 
Wade. General analysis of Great 
Britain’s business and financial posi- 
tion in her war economy. It is stated 
that costs of this war have run far 
beyond those of the last for com- 
parable periods, and that Germany’s 
finance system is not apt to break 
down until she suffers serious military 
reverses. The prevention of infla- 
tionary spirals is discussed together 
with the incalculable value of the 
American lease-lend policy in helping 
to prevent such inflation: Aeronau- 
tics, March 1941, page 37. 


Design 


Some of the Limitations on In- 
creasing Airplane Speed. Frank W. 
Caldwell. Highlighting potential 
means for increasing present-day air- 
plane speed, the value and practi- 
cability of various methods are 
weighed. The writer finds further 
streamlining a major factor, but dis- 
counts reduction of fuselage frontal 
area as impractical at the present 
time. 

Viewing the propeller as a critical 
element in speed increments, methods 
are suggested for overcoming pro- 
gressive loss in propeller efficiency 
due to progressively excessive blade 
angles at speeds above 300 m.p.h. 
The utilization of the engine exhaust 
to furnish a jet for supplementary 
propulsion has proved a feasible source 
of speed increases. The compressi- 
bility shock wave is an effective bar- 
rier to more speed, but aerodynamic 
knowledge is said to be sufficient to 
design away from this condition for 
some time. 
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High altitude flying offers an at- 
tractive means of increasing speed 
performance because the variation in 
air density increases the effective 
speed range of the wing surfaces, 
effecting speed increase without in- 
crease in power. The present limit on 
augmented speed at high altitude is 
set by the problems of cooling the 
engines and compressing and cooling 
the carburetor charge. Aero Digest, 
April 1941, pages 100-101. 

Designing for Machinability. (Part 
2.) James E. Thompson. The char- 
acteristics of turning and_ boring 
machine operations and the more 
common design errors which affect 
the economy of parts so machined 
are given. Turning and boring de- 
sign practice is analyzed to establish 
design principles which will achieve 
the most effective application of these 
machine processes. Aero Digest, April 
1941, pages 114, 117 and 118, 9 illus. 

Socket Head Cap Screw Design 
Applications. W.C.Stauble. Among 
devices adopted in developing high 
speed production in the aircraft in- 
dustry is the socket head cap screw, 
which it is said can be applied to con- 
fined spaces and permits the design 
of a more compact structure with a 
corresponding saving of weight and a 
more efficient streamlined contour. 
Feature of this type screw is an in- 
ternal driving principle in which a 
key is used to effect its tightening. 
Applications to aircraft design and its 
comparative advantages are explained 
in this article. Aero Digest, April 
1941, pages 136 and 139, 8 illus. 

Why a Rear Engine Installation. 
Part II. Robert J. Wood. The 
second installment on the problems 
met and overcome during the develop- 
ment of the Bell P-39. Three major 
questions had to be answered: how 
to build a suitable structure which 
would afford lightness, strength and 
accessibility, how to develop a suit- 
able extension drive to deliver power 
from the engine in the center of the 
fuselage to the propeller, and finally, 
what would be done about vibration 
resonances occurring in the aircraft 
structure generated by the propeller 
or the drive shaft. 

Although extension shafts had been 
used in experimental military craft 
abroad, Bell engineers got most of 
their experience with the Airacuda 
types which were equipped with a 
sixty inch shaft. The development 
of the 120 inch drive shaft required 
for the new design was achieved 
through close cooperation between 
the engineering staff of Bell Aircraft 
and the Allisen Co. The article con- 
tains a technical discussion of the 


manner in which appropriate shafting 
and gear mechanisms were developed 
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and a description of the unique struc- 
ture of P-39. Some of the growing 
pains of the new type and how they 
were remedied are also described. 
Aviation, April 1941, pages 46, 47, 
142, 144, 4 illus. 

Gust Load Factor Principles. Fran- 
cis R. Shanley. A simplified presen- 
tation of basic gust load factor theo- 
ries, written to supply pilots and 
other non-engineering personnel with 
this information. The article first 
expresses simplified versions of load 
factor formulas, then supplies in- 
formation on the effect of increased 
air speed on gust loads. Aircraft 
Engineering, February 1941, pages 
42, 43, 2 illus. 

This Wing May Win the War. T. 
Benson Hay. This article dramatizes 
the development of the wing section 
designed by David R. Davis which 
has been used on several types of 
aircraft produced by the Consolidated 
Aireraft Corp. In an article pro- 
posed for publication to a lay public, 
the struggle of a poor inventor who 
triumphs over the opposition of the 
skeptical engineer is a theme which 
can be much embellished. No bro- 
chure published by the inventor him- 
self could have been more flattering 
or contain wider claims of superiority. 

The article will be widely discussed 
and probably cause certain resentment 
because it gives the impression that 
engineers have closed minds which 
can only be pried open by a radical 
improvement which they cannot un- 
derstand. When the engineer reads 
that any one wing section “has revo- 
lutionized the theory of flight’? and 
that the curves ‘‘cannot be plotted 
with standard engineering methods, 
he will be curious to examine these 
claims further. Saturday Evening 
Post, April 12, 1941, pages 36, 39, 
107-108, 110 and 112, 3 illus. 
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Air-Cooled vs. Liquid-cooled Air- 
craft. John G. Lee. Data are pre- 
sented on the drag, weight, cooling 
and fuel consumption of air-cooled 
and liquid-cooled power-plant installa- 
tions. Based upon these data the 
design of three groups of air-cooled 
and liquid-cooled airplanes is postu- 
lated. When these groups are com- 
pared upon a basis of equal size and 
weight, the air-cooled aircraft are 
found by the author to be superior in 
the pursuit, bomber and transport 
types. Journal of the Aeronautical 
Sciences, April 1941, pages 219-229, 
17 illus. Also Flight, March 13, 1941, 
pages h-210. 

Thread-Cutting Screws for Fasten- 
ing. J. B.O’Connor. The results of 
a series of tests conducted on the use 
of thread-cutting screws in light al- 
loys, to provide more information on 
this type of fastening revealed some 
interesting data. Sample joints were 
subjected to shear, axial tension, vi- 
bration and corrosion tests, com- 
paring the results with standard flush 
rivets subjected to the same condi- 
tions. The results, indicated in the 
article, showed that the thread-cut- 
ting screw had many characteristics 
which would favor it in aircraft use. 
Aviation, April 1941, pages 64, 158, 
4 illus. 

Prone Pilots. The case for com- 
bat airplanes, especially fighters in 
which pilots lie prone. Experimental 
work is said to be going on in this 
field. Advantages are given as greater 
speed through lessing frontal area, 
greater maneuverability due to the 
fact that the human body in the 
prone position can withstand greater 
acceleration or gravity loads for 
longer periods, as well as added 
safety through simplifying the prob- 
lem of armor protection. Air Trails, 
April 1941, pages 10, 11, 55, 56, 2 
illus. 


Engines 


Experimental Investigations on 
Freely Exposed Ducted Radiators. 
W. Linke. The present report deals 
with the relations between the open 
areas, the drag, and the air flow as 
observed on freely exposed, ducted 
radiators—the air conductivity being 
modified from zero to one unit. The 
most advantageous forms of ducts are 
derived therefrom. 

In conjunction with theoretical re- 
sults, the individual components of 
the drag of ducted radiators are dis- 
cussed and general rules established 
for low-loss ducts. The influence of 
the wall thickness of the ducts, of the 
length ratio of the exit, and the effects 
of sonic velocity on diffusers are dealt 


with by special measurements. 
N.A.C.A. T.M. 970, March 1941, 30 
pages, 25 illus. 

Use of Charts for Flow Discharge 
Calculations. O. Lutz. Various 
problems in connection with engine 
design involve flow-discharge calcu- 
lations which are rendered difficult 
both on account of the large number 
of external variables that enter into 
the computation—i.e., changes in 
discharge area during the process, 
change in volume of the cylinder, 
pressure, etc., and changes in the 
thermal constants themselves of the 
flow medium. A fairly accurate solu- 
tion that does not involve an ex- 
cessive amount of labor can be ob- 














tained only through the extensive 
use of I-S tables. In the present re- 
port, a solution is offered in the form 
of a different method making use of 
the J-S tables of Lutz and Wolf. 
N.A.C.A. T.M. 972, March 1941, 
6 pages, 8 illus. 

Modern Aircraft Valves. A. T. 
Colwell. Tracing the development 
of American and European engine 
valves, present types are described 
as to designs, materials, manufactur- 
ing processes, operation and main- 
tenance. A constant clearance valve 
mechanism to meet all American re- 
quirements is pointed out as a needed 
major development. Data is pre- 
sented on research into the improve- 
ment of gas flow in the vaive ports. 
Commercial Aviation, March 1941, 
pages 30-4, 12 illus. 

Dieselmotorn och Luftkriget 
(Diesel Engines and Aerial Warfare). 
While American, French and English 
designers experimented with the 
Diesel, the Germans had a practical 
Diesel in the Junkers Jumo 205 long 
before the outbreak of the war, it is 
said. They equipped mine-laying 
flying boats with the 700 hp. Jumo E. 
Two new types are reported under 
construction: the Jumo 206 of 1,050 
hp., having six cylinders with op- 
posed pistons, and a 2,000-hp. double 
V engine. Approximate diameter of 
the latter is 1 m., the frontal area 
0.74 sq.m., length 1.85 m., and the 
V-angle at 90°. This engine is suit- 
able for long distance scouting planes, 
but is still in the experimental stage. 
Flygning, February 1941, page VII. 

Comparison of Automatic Control 
Systems. W. Oppelt. This report 
deals with a reciprocal comparison 
of an automatic pressure control, an 
automatic r.p.m. control, an auto- 
matic temperature control, and an 
automatic directional control. It 
shows the difference between the 
‘“faultproof”’ regulator and the actual 
regulator which is subject to faults, 
and develops this difference as far 
as possible in a parallel manner with 
regard to the control systems under 
consideration. Such an analysis ‘af- 
fords, particularly in its extension to 
the faults of the actual regulator, a 
deep insight into the mechanism of the 
regulator process; for this purpose, 
certain important, practical cases re- 
quire only cursory treatment, while 
others of less importance must be ex- 
plained. 

The results of the comparison of 
these four arrangements, even at the 
same steps in the consideration, are 
quite different from one another, 
since the systems to be regulated 
manifest differences. Differentiation 
between direct and indirect control 
is shown to be unnecessary for this 
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The first step in the production of a Wright Cyclone engine is the sand mold for 
casting the cylinder head. A finished sand mold is shown in the casing at the work- 
man’s right. The core is shown in the foreground. Specially mixed sand is held in 
place by hundreds of headless nails to permit deep finning. 


analysis. N.A.C.A. T.M. 966, Feb- 
ruary 1941, 71 pages, 10 illus. 

Cirrus Engines, Major and Minor. 
Paul H. Wilkinson. Descriptions of 
the 150-hp. Cirrus Major and 90-hp. 
Cirrus Minor in-line, air-cooled air- 
craft engines built in England by the 
Cirrus Engine Department of Black- 
burn Aireraft Ltd. Aviation, April 
1941, pages 71, 156, 3 illus. 

Dynamic Engine Suspension. H. 
V. Shebat. A decade ago, the cri- 
terion in engine mounts was com- 
plete rigidity, a practice which trans- 
mitted power plant vibration directly 
to the entire structure of the airplane. 
This practice has gradually given way 
to provisions for elasticity in engine 
mounts. The accepted method for 
the dynamic suspension of power 
plants, a lineal descendant of the 
whiffle-tree used for harnessing horses, 
is explained and its history is outlined. 
Aviation, April 1941, pages 62, 63, 
152, 7 illus. 

Altitude Performance of High-Out- 
put Aircraft Engines. R. N. DuBois. 
This paper deals principally with a 
description of the methods used in, 
and a discussion of the results of, an 
investigation of possible altitude per- 
formance with liquid-cooled engines 
of high output and consequent high 
ground boost. 

As the first step in the investigation 
of altitude performance the power of 
the engine cylinder under all possible 
conditions of manifold pressure, mani- 
fold temperature, and exhaust pres- 
sure is determined. The single-cylin- 
der engine laboratory employed can 
produce any desired exhaust suction; 


manifold pressures up to 150 in. Hg; 
inlet air temperature up to 400°F.; 
and handle engine speeds up to 5,000 
r.p.m. 

Maintenance of power at altitude 
by means of the exhaust-driven turbo 
compressor, the article states, affords 
a most convenient way out for the 
engine manufacturer; the troubles, 
if any, are transferred to the builder 
of the turbo and of the airplane. He 
considers ‘‘worthy of considerable 
attention” the use of a_ two-stage 
supercharger with an auxiliary engine 
to drive the first stage. He explains 
that this arrangement is especially 
applicable to large airplanes. 

Other supercharger arrangements 
discussed are the single-staged geared 
compressor; two-speed drives; con- 
tinuously variable drives; two-stage 
geared superchargers; and modified 
two-stage installations, such as two- 
speed both stages, by-passed first 
stage, and the two-speed first stage. 

The two-speed first-stage method 
of using two stages is the most satis- 
factory yet considered, the writer 
believes, since three steps of super- 
charging reduce the amount of throt- 
tling required and therefore improve 
the overall efficiency of the system. 
SAE Journal, April 1941, pages 138— 
147, 15 illus. 

Possibilities of the Two-stroke 
Cycle for Small Aircraft Engines. A. 
R. Rogowski. In order to reduce 
the first cost and maintenance of the 
small airplane, and thus make private 
flying more universally available, 
there is need for a simple, reliable, 
low-cost engine with performance 
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equal to the present small four-stroke 
unsupercharged power plant. The 
piston-ported loop-scavenged two- 
stroke engine is considered for this 
purpose, using as a basis the results 
of tests on an experimental cylinder 
of this type. It is concluded that 
this engine would be most satisfac- 
tory, provided the fuel consumption 
at high outputs could be reduced by 
means of relatively inexpensive fuel- 
injection equipment. Journal of the 


Aeronautical Sciences, April 1941, 
pages 230-235, 9 illus. 
The Case for the Carburetor. 


Recent talk about the superiority 
in economy and high altitude per- 
formance of the direct fuel injection 
system used by certain types of Ger- 
man aircraft engines prompted the 
Royal Aircraft Establishment to run 
a series of comparative tests between 
the Junkers Jumo 211, inverted Vee 
type, twelve-cylinder, liquid-cooled 
aircraft engine and the most similar 
type used in England, the Rolls- 
Royce Merlin X. The Junkers en- 
gine used direct injection, while the 
Merlin used a conventional car- 
buretor. Despite the rumor about 
low octane fuel used by the Luft- 
waffe, analysis of the fuel found in the 
tanks of the Heinkel 111 bomber from 
which the German power plants were 
taken revealed that 92 octane gasoline 
was used exclusively. An account 
of the manner in which the compara- 
tive tests were conducted is given. 
Among the conclusions reached were 
that the complicated fuel injection 
system showed neither marked sav- 
ing in fuel or superior performance at 
high altitude and that the injection 
system comprises 1,576 parts against 
the carburetor’s 433. This entailed 
a production problem as well as one 
in maintenance. Flight, March 6, 
1941, pages b, c, d, e, 10 illus. The 
Aeroplane, (Performance at Height), 
March 7, 1941, pages 289-292, 10 
illus. 

Heat Flow in Engines. Edward A. 
Smith. Discussion of heat flow 
through cylinder walls and funda- 
mental factors involved in computing 
it. Periodic variation of tempera- 
ture, B.t.u. output of the fuel, con- 
ductivity of the cylinder wall, the 
non-uniformity of cylinder wall con- 
ductivity due to different strata of 
oil, oxidized metal surface, zone of 
cyclical variation and normal zone 
of cylinder wall, and static and active 
coolant zones are explained. Flight, 
February 27, 1941, pages 180, 181, 4 
illus. 

The Shape of Piston Ring Grooves. 
E. Mickel. A study of the impor- 
tance of the radius of curvature at the 
base of the grooves of piston-rings in 
resisting high stress. For the same 


durability, the article indicates, it is 
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possible to reduce the space required 
on the piston ring groove to half the 
size by means of the unloaded groove 
radius instead of the rounded groove 
base. A simple method for producing 
such piston ring grooves is suggested. 
Aircraft Engineering, February 1941, 
pages 35-37, 10 illus. 

High Power Aircraft Engines. A. 
W. Judge. A survey of high-powered 
aircraft engines as used in present 
types of combat airplanes, together 
with a discussion of new designs and 
development work now under way. 
Progress in engine design and _ per- 
formance over the past ten years is 
shown in addition to photographs of 
better-known British and American 
models. Patterns of cylinder ar- 
rangement are shown and explained 
and the writer offers his conclusions 
regarding respective merits of liquid- 
cooled and air-cooled aircraft en- 


gines. Aeronautics, March 1941, 
pages 48—54, 15 illus. 
Germany’s American’ Legacy. 


Description of newest German en- 
gines derived directly from American 
air-cooled radial motors. Manufac- 
turers of these are identified, and com- 
parative specifications are tabulated. 
The Aeroplane, February 28, 1941, 
pages 252-253, 6 illus. 


Gliding and Soaring 


Motorless A.T.C. Alexis Dawy- 
doff. Outline of C.A.A. requirements 
for a glider Approved Type Certifi- 
cate. It is said that many ama- 
teur-built gliders have crashed due to 
faulty design and construction. The 
writer explains and discusses present 
engineering requirements. Air Trails, 
April 1941, pages 24, 58, 59, 3 illus. 


High Altitude Flying 


High Altitude Test Piloting. De- 
scription of the high altitude tests of 
the Lockheed P-38. The process of 
supercharging pilots by 30 minutes of 
moderate exercise breathing pure oxy- 
gen is outlined together with a dis- 
cussion of medical research on the ef- 
fects of high altitude flights carried on 
at the Mayo Clinie during the past 
two years. Canadian Aviation, March 
1941, pages 23, 59, 4 illus. 


History 


Western Air Express Celebrates 
15th Anniversary. A brief outline of 
the Western Air Express which began 
service between Los Angeles and 
Salt Lake City on April 17, 1926. 
The line’s service, which originally 
carried passengers and mail together 
in a single-engined Douglas biplane, 
now uses equipment such as Douglas 
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DC-3’s and Boeing 247’s. Aviation, 
April 1941, page 51, 3 illus. Also 
Aero Digest, April 1941, pages 52, 
54 and 96, 5 illus. 


Australian Aircraft Timbers. The 
story of an attempt, 20 years ago, to 
establish in Australia an aircraft fac- 
tory using only Australian timber as 
the basic construction material. The 
research, accomplished before the ven- 
ture finally failed, is said to have 
proved beyond doubt that Australia 
could produce all the right kinds of 
timber in sufficient quantity to suport 
a substantial aircraft industry. The 
Aeroplane, February 21, 1941, page 
230, 1 illus. 


A Real Fairey Story. A review of 
the history of this famous British air- 
craft firm through twenty-six years. 
It goes back to the “heroic” days of 
aviation when C. R. Fairey, who later 
founded the company in 1915, was 
yet experimenting with models. High- 
lights are given on Mr. Fairey’s as- 
sociates of early war days and now, all 
of them distinguished pioneers in 
British aviation. Fairey innovations 
from the first flap gear down through 
the III series to the large flying boats 
are reviewed in succession. There 
follow descriptions of more recent ad- 
vances—overseas reconnaissance, all- 
metal design, the Fox, Firefly and 
T.S.R. models, dive bombers and pres- 
sure cabins. The work of the com- 
pletely modern and up-to-date re- 
search department in aerodynamics 
particularly is given much _ space. 
Flight, February 20, 1941, pages 151. 
152a-l, 153, 154, 44 illus. 


Instruction 


How to Behave in a Turn. Wolf- 
gang Langewiesche. As a discourse 
on the technique of undertaking a 
turn in flight, this detailed but simple 
description of theory applied to the 
maneuver displays an appreciation 
both of misconceptions on the part of 
the unseasoned pilot and of hazards 
to be met in the accomplishment of 
tufns. Essence of his counsel is: 
“Never turn an airplane by rudder; 
always turn it by laying it over on its 
side and lifting the nose around with 
your stick.” Air Facts, April 1941, 
pages 47-58. 


Sheet Metal Student. George R. 
Neumann. Description of a three- 
months’ course in sheet metal work 
given by the Luscombe School of 
Aeronautics by a former student. Air 
Trails, April 1941, pages 21, 44, 3 
illus. 

Flight in a Harvard. Ronald A. J. 


Keith. The editor of Canadian Avia- 
tion compares flying in what he calls 














the ‘‘hay-meadow days’”’ with a prac- 
tice aerobatic flight in a Harvard ad- 
vanced trainer. Loop, roll, tail spins, 
and practice dive bombing are de- 
scribed, together with a few moments 
“under the hood” flying on instru- 
ments. Canadian Aviation, March 
1941, pages 24-26, 59, 6 illus. 


Girl Meets Plane. A picture ac- 
count of the flight education of a typi- 
cal New York girl white collar worker, 
following her progress from the phy- 
sical examination by the C.A.A. doctor 
to solo flight. Friday, April 4, 1941, 
pages 20, 21, 10 illus. 


Dodoes Are My Job. William P. 
Sloan. A civilian instructor describes 
the. job of putting Flying Cadets 
through primary flight instruction. 
Private flying schools have taken 
over most of the primary or first 
stage training of the Army Air Corps 
Cadets. The writer, a flight instruc- 
tor from the Ryan School of Aero- 
nautics, outlines various stages of 
flight training and tells of the average 
student pilot’s reactions during these 
important first hours of instruction. 
Air Trails, April 1941, pages 15, 53- 
55, 1 illus. 


Randolph Field—1941. Captain 
Edward W. Suarez. Current organi- 
zation and conditions of U.S. Army 
flight instruction at Randolph Field 
are described and compared with 
those of a year ago, with the conclu- 
sion that the necessity for speeding 
up pilot and instructor training has 
been successfully met without impair- 
ing instruction standards. The Sports- 
man Pilot, March 15, 1941, pages 10, 
30 and 32, 2 illus. 


Flight Test Your Own Airplane, 
Part II. Brian Sparks. Instructive 
discussion of performance tests for 
measuring maximum rate-of-climb, 
best climb air speed and absolute ceil- 
ing of your airplane. The Sportsman 
Pilot, March 15, 1941, pages 14, 36 
and 37. 


Training Types. M. de Bunsen. 
A British woman flyer discusses cur- 
rent American and British primary 
trainers and outlines characteristics 
of what in her opinion would be the 
ideal training airplane. Aeronautics, 
March 1941, pages 38-40, 8 illus. 


Acrobatics Are Easy. Daniel J. 
Brimm, Jr. The first in a series on 
aerobatics, written as a supplement to 
the C.P.T. Manual, Bulletin No. 23. 
First, certain precautions for the stu- 
dent aerobat, such as checking the 
date his parachute was last repacked, 
checking the safety belt, removing or 
tying down loose objects such as cush- 
ions, belts, checking engine perform- 
ance on the ground, etc., are given. 
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Simple maneuvers, the Chandelle, 
the Lazy Eight, Wingover, Power Stall 
and Falling Leaf are described in this 
installment. In all of these maneu- 
vers, the writer not only tells how they 
are performed, but the physical reac- 
tion to each is described and precau- 
tions for safety during them are out- 
lined. Aviation, April 1941, 32, 33, 
132, 134, 140, 3 illus. 

Trained or Trimmed? and You’d 
Better Be Trained! Milton F. Bald- 
win. Parts I and II of an article in- 
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tended to reveal fraudulent aviation 
training schools and help the prospec- 
tive student to select a sound school. 
Sales methods of unreliable training 
organizations are described and cri- 
teria are suggested for the student’s 
use in determining a responsible school 
Part II includes a tentative list of 
schools approved by the publishers of 
the magazine who plan to continue 
this series in future issues. Southern 
Flight, March 1941, pages 12, 13 and 
28; April 1941, pages 13-14. 





A group of trainees study the technique of radial drill operation on the crankshaft 
of a 14-cylinder Wright Cyclone engine as part of a comprehensive program to provide 
personnel for the Wright Aeronautical Corporation’s new plant now being completed 
at Cincinnati, Ohio. 


Instruments 


Compass Deflection Due to Un- 
balanced Electromagnetic Fields. 
Norman J. Clark. Analyzing compass 
needle deflection effected by electro- 
magnetic fields surrounding conduits 
in which the electric currents are not 
balanced, several methods are ex- 
plained for eliminating or correcting 
this type of deflection, which is pro- 
nounced the most troublesome of com- 
pass deflections. The positive solu- 
tion is said to be the utilization of 
alternating current for operating pitot- 
static heaters, instrument ring lights 
and compass deflectors. Aero Digest, 
April 1941, pages 111 and 113, 5 illus. 


Aircraft Instrument Repair and 
Service. Brief excerpts concerning 
aircraft instrument repair and main- 
tenance from a handbook of Kollsman 
airplane instruments recently pub- 
lished by the company. Included are 
notes on dissembly, broken pivots, 


broken jewels, parts out of balance, 
worn out gear teeth, and method of 
cleaning. Canadian Aviation, March 
1941, pages 33-37, 3 illus. 


Flight Level Indicator. Robert W. 
Knight. This paper is a report of an 
experimental instrument designed for 
the purpose of providing means to 
effect positive vertical separation be- 
tween aircraft in flight. From reports 
of certain air carriers, personnel of the 
services, and the industry generally, 
the consensus appears to be in favor 
of a single, simple, positive method 
to control cruising altitude levels. To 
accomplish this, one plan is the em- 
ployment of non-adjustable, uniform 
instruments with a common base. 

This method of flight altitude con- 
trol is intended for cruising and hold- 
ing altitudes only, and suggests a solu- 
tion to this phase of the air traffic 
problem. Journal of the Aeronautical 
Sciences, April 1941, pages 242-245, 1 
illus. 
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Maintenance 


Warbird Doctors. James L. H. 
Peck. The writer’s account of a visit 
to an Army Air Corps maintenance 
depot, describing the routine servic- 
ing of the fighting aircraft and the proc- 
ess by which the airplanes are rebuilt 
periodically for continued service in 
National Defense. Army servicing, 
according to this article, is more 
thorough than even air line repair 
routine. The process by which Air 
Corps mechanics are selected and 
trained is also related. Scientific 
American, April 1941, pages 212, 213, 
214, 4 illus. 


San Antonio Air Depot. A survey, 
chiefly in pictures, of the largest of the 
U.S. Army Air Corps’ four overhaul 
bases at Duncan Field, San Antonio, 
Texas. This base, responsible for the 
major overhaul of over a thousand air- 
planes, has upward of 1,900 trained 
mechanics, many of whom are civilian 
employees. Besides the equipment for 
overhaul of every type of craft—from 
the Flying Fortress to the Link 
Trainer—this depot is geared to make 
major changes such as the replacement 
of complete turrets, blisters, and con- 
version of export type fighters into 
advanced trainers. The personnel of 
this station includes one hundred 
N.Y.A. students who are serving a 
four-year apprenticeship. Aviation, 
April 1941, pages 38-41, 22 illus. 


Manufacture 


Bombers from Mid-America. A 
series of articles describing four large 
bomber assembly plants in the Central 
West. The first two pertain, respec- 
tively, to the plant of Consolidated 
Aircraft at Fort Worth, and that of 
Douglas Aircraft at Tulsa. The types 
of bombers to be constructed, the 
plants themselves and the methods 
used in gearing these plants to the de- 
fense program as a whole are the sub- 
jects discussed in the series. Southern 
Flight, March 1941, pages 10-11, 7 
illus.; April 1941, pages 16-17, 4 
illus. 


Photo Loft System. J. K. Highley. 
Lockheed’s chief loft engineer details 
this new method for speeding up the 
making of aircraft templates and cut- 
ting down the gap between engineer- 
ing drawings and: the start of parts 
manufacture. Commercial Aviation, 
March 15, 1941, pages 56 and 58, 8 
illus. Also Photographic Lofting, Air- 
craft Production, March 1941, pages 
85-86, 2 illus. 


Hurricanes Headed East. Recount- 
ing the obstacles encountered by the 
aircraft division of Canadian Car and 
Foundry Company in building Hurri- 


cane fighters to British specifications, 
this staff article shows how they have 
been met through educational orders 
and the development of Canadian 
and American sources for tools and 
parts formerly unique to British pro- 
duction. The rapid growth and pres- 
ent condition of the plant are de- 
scribed. Commercial Aviation, March 
1941, pages 25-29, 15 illus. 


Refrigerated Metal. One of the 
factors that has retarded aircraft pro- 
duction was the fact that duralumin 
sheet stock had to be pressed into 
shape within two hours of the time it 
was solution treated in order to pre- 
vent splitting due to age-hardening. 
A method for extending this period, 
thus increasing press efficiency, has 
been reported by the Institute of 
Metals. J. C. Arrowsmith and K. J. 
B. Wolfe of Pressed Steel Co., Ltd., 
experimented with a system of storing 
heat-treated blanks at subnormal tem- 
peratures, as has been done for some 
time with dural rivets to inhibit this 
premature age-hardening. Tempera- 
tures and methods applied to large 
sheet surfaces are given. Scientific 
American, April 1941, page 237. 


New Wasps’ Nest. Construction 
on the new plant of the Ford Motor 
Car Co., which will produce Pratt & 
Whitney aircraft engines, was started 
at Dearborn in the dead of winter. 
Thanks to a radical departure in build- 
ing procedure, the plant will be ready 
to turn out engines in less than six 
months after ground was broken. A 
huge tent-like structure was built, 
using 900,000 sq. ft. of fibre board, 
and the interior was heated with char- 
coal braziers. When completed, the 
building will house the aircraft appren- 
tices school, the lightweight alloy 
foundry, and will start on the produc- 
tion of 4,236 Pratt & Whitney engines 
and power plants of original Ford de- 
sign as soon as the plant is completed. 
National Aeronautics, April 1941, 
page 12, 2 illus. 


Cost in Air-Craft Manufacture. A. 
‘T. E. Wanek. A cost officer for the 
British Air Purchasing Commission 
gives his own suggestion for the way 
in which estimated costs in aircraft 
production should be arranged and 
prepared by the manufacturers. The 
writer offers a breakdown under vari- 
ous sub-headings for the actual cost 
of fabrication, and in addition offers 
suggestions for figuring allowance for 
preparation, operational lay-out costs, 
tool costs and detail costs. Canadian 
Aviation, March 1941, pages 47-50, 3 
illus. 


Drop Hammer Technique. J.S. J. 
Hlobil and J. A. Petrie. A collection 
of important facts, figures and general 


operational rules for the use of drop 
hammers in the mass production of 
aircraft. The article outlines the pro- 
gressive forming of sheet alloy on the 
drop hammer which controls wrinkles 
in the metal. A table of set-up and 
tear-down time on various die weights 
is provided. The methods of finish- 
ing the die stamped parts is outlined. 
General rules and engineering consid- 
eration developed from actual prac- 
tice, such as the composition, dimen- 
sion and thickness of the metal speci- 
fied for drop hammer work, working 
tolerances, radii, dimensioning and 
deepforming of the parts, angles and 
restrictions on design are discussed in 
detail. Aviation, April 1941, pages 54, 
55, 160, 162, 13 illus. 


Conveyor Belt System. The new 
engine assembly plant at the Pratt 
and Whitney factory has accelerated 
production to over a million hp. per 
month. This has been achieved 
through the use of a conveyor belt 
system geared to feed the assembly 
line with finished parts. At the new 
plant, 400 engines at various stages of 
assembly completion must be sup- 
plied with finished parts. This is ac- 
complished by an overhead conveyor 
belt, fitted with suspended pans into 
which the finished parts are placed. 
Through careful stock control, the 
parts arrive at the particular station 
in time to be installed. Aviation, 
April 1941, pages 44, 45, 124, 7 illus. 


Superfinish—Its Aircraft Applica- 
tions. M. W. Petrie. Higher ratios 
of horsepower per pound has created a 
demand for bearings with fine metallic 
surfaces. Describing the attributes of 
various surface finishes for bearings, 
the metallurgical changes in the struc- 
ture at the outer surface of the bearing 
which cause improper clearance, flak- 
ing and other conditions resulting in 
failure of the bearing surface, are 
analyzed. 

It is explained that with the aid of 
superfinishing operations, where no 
heat is created because of extremely 
low pressures, slow abrasive speeds 
and multimotions, the layer of tool 
marks and metal that is metallurgi- 
cally different from the body of the 
metal is removed, exposing the true 
crystals of the bulk metal to serve in 
an undisturbed condition as the bear- 
ing surface. Aero Digest, April 1941, 
pages 125-126 and 129-130, 10 illus. 


Production of Martin B-26 Medium 
Bombers. Harry F. Kniesche. This 
article sketches the precise and simple 
tooling system developed by The 
Glenn L. Martin Company to permit 
speedy, economic, quantity production 
of the B-26 with a low skill factor on 
the part of workmen. 

Among the tooling methods used to 
































eliminate the need for skilled personnel 
are both new methods of part forma- 
tion and new assembly fixtures in- 
tended to reduce the number of pos- 
sible errors and simplify working pro- 
cedure. Many parts normally welded 
together and composed of several 
pieces have been designed as punch- 
ings made with steel drawing dies. 
Frames are assembled on vertical re- 
volving fixtures with photo-layouts 
and all the manufacturing information 
is on the base of the jig as a constant 
guide to the workman. Holes for at- 
taching frames and stringers are co- 
ordinated to permit assembly in the 
manner of an erector set. The 63 
pieces of metal skin for each fuselage 
are preformed to a double curvature 
on a stretch press, to insure perfect 
and easy fit. Other phases of produc- 
tion are similarly simplified. Aero 
Digest, April 1941, pages 133-134 and 
193, 7 illus. 


Plant Layout. C. W. S. Parsons. 
Another in a series on efficient utiliza- 
tion of plant space. This article points 
out that airplane production is ex- 
panding so rapidly that excellent op- 
portunities are provided for the scien- 
tific layout of entirely new plants. 
The writer contends that what must 
actually happen is that the job must 
be laid out and a building built around 
it, but the plant must be so planned 
that it can be changed to suit altering 
circumstances. 

The methods of studying the particu- 
lar physical problems of plant ar- 
rangement with the idea of speeding 
production are studied. Avztation, 
April 1941, pages 48, 49, 148, 150, 2 
illus. 


Standardization in Aircraft Manu- 
facture. A review of papers and dis- 
cussions by American engineers and 
production specialists at a recent 
S.A.E. National Aircraft Production 
meeting, theme of which was that 
modern total war is won not so much 
on the firing line as on the production 
line. Attention is centered on the 
urgency of standardization and meth- 
ods for achieving it. Aircraft Pro- 
duction, March 1941, pages 105-8, 6 
illus. 


Time Study. Notes on the advan- 
tages of bulk and line production and 
the relation of time study to their de- 
velopment. Attention is given to pre- 
liminary study of the production line 
and the problems of synchronizing 
its operations. Aircraft Production, 
March 1941, page 86. 


Transparent Coverings. For high- 
speed aircraft, transparent plastic ma- 
terials permit streamlining to reduce 
eddies and drag and afford a superior 
type of cover wherever transparent 
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apertures are required in the airframe 
structure. Such materials are easily 
cut and machined with ordinary wood- 
working tools, as explained in this 
article. The operation of machining, 
the design of the frames and installa- 
tion of units are set forth. Aircraft 
Production, March 1941, pages 77-78, 
8 illus. 


Cone-Pointed Screws. Suggestions 
for the design of simple, inexpensive 
jigs and fixtures by the use of screws 
with conical points. Aircraft Produc- 
tion, March 1941, page 84, 4 illus. 





Fuselage shop workers stretch the skin 
over the frame of a Republic “Lancer” 


P-43. 


Pressings in Aeroplane Construc- 
tion. E. J. Ritter. A comprehensive 
study of the use of draw-presses, drop 
hammers and hydraulic presses in 
forming light alloy parts for aircraft. 
Alloys available for this type of usage, 
and the making and handling the vari- 
ous types of dies are discussed. This 
article, which appeared in 1938, is 
translated from the German publica- 
tion Luftwissen. Aircraft Engineer- 
ing, February 1941, pages 45-47, 54, 
20 illus. 


Mass Production of Military Air- 
craft. H. J. A. Wilson. Summary of 
the problems of mass production ap- 
plied to the manufacture of military 
aircraft. Mentioned are extent of 
tooling, time lag on tooling, problems 
of assembly and sub-assembly, avail- 
ability of production equipment, ac- 
curate calculation of man-hours using 
available equipment, design and accu- 
rate forecast of output for tools and 
jigs. Aeronautics, March 1941, page 
81, 82, 1 illus. 


Producing the ‘‘Shadow Blenheim.” 
Part III. Bruce Foster. Concluding 
this series on the manufacture of 
Bristol Blenheims, assembly processes 
are described. The first two stages are 
operational and the last entails inspec- 
tion only, from which the aircraft goes 
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to the ‘‘dope shop” for application of 
external finish and then to the flight 
shed for final adjustments and testing. 
Aircraft Production, March 1941, 
pages 79-84, 13 illus. 


Where Airplanes Come from. W. 
B. Courtney. Ina chatty summary of 
an interview with Lawrence D. Bell, 
president of Bell Aircraft Corporation, 
illumination is thrown on those fac- 
tors which necessitate exhaustive prepa- 
rations, checks and tests as essential 
to the turn-out of dependable, effi- 
cient military aircraft. The complexi- 
ties of the product are shown to neces- 
sitate more complicated production 
methods than in other industries in 
spite of the aids which have been de- 
veloped to simplify production prob- 
lems and permit wider application of 
mass production principles to the 
manufacture of airplanes. 

The full-throttle significance of the 
unprecedented expansion brought 
upon the aviation industry overnight 
is clarified together with the inordi- 
nately serious problems incident to 
meeting expansion requirements. In- 
cidentally, the article throws consider- 
able light on the personality of the 
man who is “father and mother to 
the Airacobra.”’ Collier’s, April 5, 
1941, pages 14, 15 and 68-72, 11 illus. 


Materials 


Symposium on Spectrographic Anal- 
ysis. Thomas A. Wright, Chairman. 
Introduction to the papers and dis- 
cussion which follow in this issue, rep- 
resenting the substance of proceedings 
of the Symposium at the 1940 annual 
meeting of the A.S.T.M. The papers 
cover the whole range of spectro- 
graphic analysis and emphasize the 
practical features and uses which have 
brought spectrography into being; an 
attempt is made to correlate the re- 
quirements of metallurgical engineers 
dealing in non-ferrous metals with the 
ability of the spectrographer to meet 
them. A.S.T.M. Bulletin, March 
1941, page 27—54. 


Flammability of Plastic Sheets and 
Films. W. A. Zinzow. Describing 
some of the work leading up to the 
A.S.T.M. Tentative Method of Test 
for Flammability of Plastics, which is 
reprinted at the end of the article. 
Modern Plastics, April 1941, pages 59, 
60 and 62, 3 illus. 


A Simple Flexure-Testing Machine 
for Plastics. G. H. Brother, W. C. 
Suttle and L. L. McKinney. A dis- 
cussion of the design and calibration, 
the applications, and the results ob- 
tained from a simple flexure-test ap- 
paratus built in accordance with 
specifications of the A.S.T.M. as a 
substitute for the heavy, more expen- 
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sive machines previously available for 
testing plastics. A.S.T.M. Bulletin, 
March 1941, pages 13-16, 5 illus. 


Using Plywood Methods in Aircraft 
Production. D. Perry: Discussion of 
modern fabrication methods using 
molded plastic bonded plywood, as 
condensed from the writer’s paper 
published in the March issue of the 
Journal of the Aeronautical Sciences. 
Historical background, and develop- 
ment of plastic bonding and fabrica- 
tion methods are outlined together 
with a description of super-pressed 
high density plywood. The use of 
plywood for ribs, wing and tail sur- 
face covering, and laminated spars as 
well as fuselage construction, is also 
described. Canadian Aviation, March 
1941, pages 41, 44, 50, 6 illus. See 
also: Modern Plastics, April 1941, 
pages 53-58, 82, 84 and 86, bibliog- 
raphy and 9 illus.; Commercial Avia- 
tion, March 15, 1941, pages 41-44 and 
52, Sillus.; Journal of the Aeronautical 
Sciences, March 1941, pages 204-216, 
bibliography and 14 illus.; Aero- 
nautical Review, April 1941, page 20. 


Engine Cooling. Myron A. Coler 
of the Paragon Paint and Varnish 
Co.’s engineering department stated 
that his experiments proved that, con- 
trary to popular belief, paint or enamel 
on an air-cooled cylinder does not act 
as an insulator but actually promotes 
better cooling. Some colors improve 
the cooling rate as much as 13 per 
cent. Setup and figures on the experi- 
ment are given. Scientific American, 
April 1941, page 207. 


Wright Field’s New 20-Ft. Wind 
Tunnel. The new 20-ft. wind tunnel 
now being completed at Wright Field, 
to supplement the two present tunnels, 
one of 5 ft. and the other of 14 in. jet 
diameter, will enable the Field’s in- 
vestigators to simulate actual flying 
conditions more closely than ever be- 
fore. Its structural features and facili- 
ties are described here. Aero Digest, 
April 1941, page 140, 1 illus. 


Choice of Material for Aircraft Con- 
struction. F. T. Hill. A discussion of 
available aircraft material and some of 
the compromises which must be made 
in aircraft design and construction due 
to raw material supplies. Included are 
steel alloys, aluminum alloys, woods, 
plastics and plastic bonded plywoods. 
Aeronautics, March 1941, pages 34— 
36. 


Medicine 


High Altitude Experiments. Nota- 
tion on the work of Wright Field Aero 
Medical Research Laboratory in pro- 
viding officers for instructors at their 
home stations for pilots, flying cadets, 


and other flying personnel in the vari- 
ous techniques of high altitude flights. 
The Military Surgeon, April 1941, 
pages 432-433. 


Meteorology 


A Report on the Difference between 


* the Precipitation Records as Taken on 


the Standard Canadian and United 
States Rain-Gauges. F. Napier Deni- 
son. This article describes a compari- 
son of rainfall observations as taken at 
the Victoria College on the Canadian 
standard raingage of 3.57 in. diameter, 
and the standard U.S. 8 in. gage, and 
a similar comparison made at Seattle 
Weather Bureau. The results appear 
to show that the small gage records 
more rainfall than the larger gage, but 
the difference is less during windy 
weather. No cause for this difference 
is given at the present time. It is 
also pointed out that the cedar stick 
causes a displacement of .01 in. per 
in. in the 8 in. gage. Bulletin of the 
American Meteorological Society, Feb- 
ruary 1941, pages 65-67, 2 illus. 


The Mount Washington Icing Re- 
search Program. David L. Arenberg 
and Patrick J. Harney. Abstract of a 
paper presented at the Institute of the 
Aeronautical Sciences Ninth Annual 
Meeting. The paper reports on in- 
vestigations of (1) measurement of 
liquid water content, (2) measure- 
ment of drop size distribution, (3) 
structure and physical properties of 
rime and ice, (4) testing and possible 
development of de-icing equipment 
and (5) meteorological conditions 
necessary for severe icing. Methods 
and calculations used in the study are 
outlined. Bulletin of the American 
Meteorological Society, February 1941, 
pages 61-63. 


A Study of Pre-Warm Frontal Fog 
at Portland, Oregon. Archer B. Car- 
penter. The Portland Airport is 
located within the City of Portland, 
and subject to the usual city smoke. 
Prevailing winds are from the north- 
west and southwest due to its location 
on the Willamette River. Ocean air 
may reach Portland from the north- 
west, through the lower Columbia 
River gorge, and from the south- 
west through a gap in the Coast 
Range. It is also exposed to the in- 
terior climate of eastern Washington 
and Oregon, through the upper Colum- 
bia River gorge. At times the in- 
terplay of continental and ocean air 
may become delicately balanced for 
hours, with the continuation of pre- 
warm frontal fog. It has been found 
that formation and duration of pre- 
warm frontal fog may be forecast 
within reasonable limits. When the 
precipitation at Portland is warmer 
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than the surface air into which it is 
falling, formation of pre-warm frontal 
fog is favored. Gradient winds of 20- 
30 m.p.h. are most favorable for light 
pre-warm frontal precipitation. Dura- 
tion of the fog depends on a con- 
tinued supply of cold surface air, 
warm precipitation falling into the 
cold surface air, and light surface 
winds. Bulletin of the American 
Meteorological Society, February 1941 
pages 47-51. 


Further Comparisons of Meteoro- 
logical Soundings by Radio Waves 
with Radiosonde Data. Albert W. 
Friend. Presentation of comparative 
data between radiosonde and radio 
wave soundings made at Boston be- 
tween June 24 and 29, 1940. It is 
stated that radio wave pulse echoes 
can be utilized for continuous record- 
ing of all meteorological discontinui- 
ties to the base of the stratosphere. 
Experiments, theory and recent de- 
velopment in this field are outlined. 
Bulletin of the American Meteorological 
Society, February 1941, pages 53-59, 
6 illus. 


Recent Fog Investigations. Sverre 
Petterssen. Journal of the Royal 
Aeronautical Society, March 1941, 
pages 71-88, 9 illus. See also: 
Journal of the Aeronautical Sciences, 
January 1941, pages 91-103 and 114, 
9 illus.; Aeronautical Review, Febru- 
ary 1941, page 20. 


Nagra Instrument for Undersokning 
av de Hogre Luftlagren (Instruments 
for the Exploration of the Upper Atmos- 
phere). Alf Nyberg. A description 
of several types of meteorographs, 
their applications, and how to make 
proper deductions from their record- 
ings. Flygning, February 1941, pages 
I-III and VIII, 8 illus. 


Flygplan Som Orsak Till Bildning 
Eller Upplosning av Moln (Formation 
and Dissipation of Clouds Caused by 
Airplanes). H. Henrikson. The 
writer considers in detail meteoro- 
logical conditions at which the above 
phenomena take place; he calculates 
the amount of steam in the exhaust 
gas of the engine, and the variation of 
relative humidity of the air due to it 
within the area around the course of 
the airplane. Some examples of 
artificial dissipation of clouds are 
given, and of ice formation in cloud- 
free air. A bibliography on these sub- 
jects concludes the article. Flygning, 
March 1941, pages I-V, 6 illus. 


On the Technique of Forecasting 
Low Ceilings and Fog. J. J. George. 
As far as the formation of fog is con- 
cerned, air loses its maritime proper- 
ties after being exposed to sunshine 
over land for only a few hours. Ac- 
cordingly, fog which forms over land 
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may be called “‘radiation’’ when the 
trajectory of the air has been mostly 
continental, and “advection” when it 
has not been over land during the day 
preceding the formation of the fog. 
It is found that radiation fog forms 
only when the air has been under a 
cloud cover a part of the previous day, 
and a forecasting method for such 
formations is developed. The fore- 
casting of advection fog is shown to be 
more complex, and various methods 
necessary in such work are discussed. 
Examples of each type are presented. 

An analysis of the causes of errors 
being made at present in the forecast- 
ing of fog and low ceilings is made, and 
indicates that substantial improve- 
ment in short range forecasts of such 
conditions is possible at this time. 
Suggestions for the elimination of pres- 
ent faults are made and a systematic 
method of forecasting described. 
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Journal of the Aeronautical Sciences, 
April 1941, pages 236-241, 7 illus. 


Adjustment of Airport Station-Pres- 
sure Records to Former City Station 
Elevation. W. W. Reed. Few mer- 
curial barometer installations at air- 
port stations of the Weather Bureau 
have been made to coincide with the 
station elevation at the city office. 
Beginning with July 1939, pressure 
records at the airports were made 
official for synoptic purposes and pub- 
lished in the Monthly Weather Review, 
causing breaks in the homogeneity of 
pressure records. Tables are pre- 
sented giving corrected airport pres- 
sure readings in order to extend the 
former homogeneous series over the 
interruption to September 1940, when 
the airport readings became official. 
Monthly Weather Review, December 
1940, pages 344-347. 


Military Aviation 


British Commonwealth Air Training 
Plan. Cy Caldwell. A compli- 
mentary report on the program and 
progress of the empire’s united effort 
to provide the best possible training 
to the largest possible number of 
pilots, as viewed by the writer on a 
recent inspection visit to three Royal 
Canadian Air Force training centers in 
Ontario. 

Comprising Canada, the United 
Kingdom, Australia and New Zea- 
land, the joint undertaking has its 
center in Canada under the direct ad- 
ministration of the Canadian Govern- 
ment. At a cost of $1,000,000,000, it 
calls for 116 training centers with 100 
aerodromes, 1,860 buildings and an 
administrative staff of 40,000 men. 
As for operation, the program is al- 
ready ahead of schedule. 

Firing training is enhanced by the 
“Bombing Teacher” and a_ power- 
operated turret, both simulating ac- 
tual conditions in the air, according to 
the writer in his description of train- 
ing procedure. He finds aerodromes 
and facilities comparable to those in 
larger American cities and far superior 
to those of the last war. Most notable 
difference between the two wars, he 
believes, is the far greater earnestness 
in the attitude of the student pilots 
and air observers toward their work. 
Aero Digest, April 1941, pages 44-46 
and 96, 7 illus. 


New Tactics for New Aircraft. 
“Flight Lieutenant.’”’ New fighters 
equipped with cannon have neces- 
sitated new techniques of approach 
and attack, according to the writer. 
It is said that fast fighters armed only 
with machine guns get into and out of 


firing range so quickly due to great 
speed and short gun range, that de- 
spite increased fire-power they have 
time for only a short burst before the 
pull-up. The greater effective range 
of cannon equipped fighters, while it 
complicates the problem of getting 
into correct position for an attack, 
enables the pilot to maintain fire over 
a longer period of time. The new 
tactics based upon this fact are de- 
scribed. Aeronautics, March 1941, 
pages 55, 56, 3 illus. 

By Any Other Name. Photographs 
and simplified data tables of the 
American-built airplanes being used in 
the R.A.F. Tables contain the di- 
mensions, power, loading, range, arma- 
ment and performance of twenty-three 
types of bombers, patrol craft, trainers 
and pursuit airplanes. Flight, March 
13, 1941, pages b-g, 23 illus. 

Nippon’s Air Power. Discussion of 
the Japanese army and naval air 
forces. It is estimated that the Army 


has about 64 squadrons roughly di- 


vided into one-third fighter and fighter 
reconnaissance, and two-thirds bomber 
and bomber reconnaissance squad- 
rons. The Navy is credited with be- 
tween 40 and 50 squadrons, and is 
third only to Great Britain and the 
United States in aircraft carrier ton- 
nage. Naval aircraft are divided be- 
tween fighters, dive-bombers, torpedo- 
bombers and reconnaissance aircraft. 
Various types of Japanese military 
aircraft are shown and described. 
Flight, February 27, 1941, pages e— 
174, 12 illus. 

Shadow of the Night Bomber. 
Captain Norman Macmillan. The 
writer analyzes the effect that the 
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fewer hours of darkness will have on 
British and German night-bombing 
operations during the coming spring 
and summer. The problem faced by 
the German High Command of timing 
an invasion attempt to take advantage 
of the hours of darkness is shown to 
be highly complex. The writer be- 
lieves that chances for success would 
be greatest during the period shortly 
before the vernal equinox. The effect 
of varying periods of darkness on the 
design of night bombers is also dis- 
cussed. Aeronautics, March 1941, 
pages 58-61, 3 illus. 


Japan’s Air Strength. An estimate 
of Japan’s air power must be derived 
from miscellaneous fragments of in- 
formation, due to the rigid censorship 
which has long surrounded both civil 
and military flying. The study avail- 
able shows that the Japanese air 
strength has no central command, and 
is divided into Army and Navy air 
forces, much like the United States. 
Almost all of the aircraft types used 
are imitations of European or Ameri- 
can types, or admitted foreign designs 
built under license. The industrial 
capacity of Japanese aircraft plants, 
as well as aircraft materials sources, 
are definitely limited. The article 
makes the observation that the Japa- 
nese air forces could not cope with a 
major war even with the Eastern Air 
Force of the Soviet Army. The 
Aeroplane, March 7, 1941, pages 
280-284, 18 illus. 


Inside the ‘‘Egg’”’ Crate. Pictures 
and descriptive captions of the living 
and working quarters aboard a U.S. 
Army B-18A bomber. Air Trails, 
April 1941, page 20, 7 illus. 


We Bomb by Night. John R. Hoyt. 
An account of what a night bombing 
mission would be as carried out in one 
of the B-17 ‘“‘Flying Fortresses’”’ which 
have been sent to England. Difficul- 
ties of navigation and locating the 
target are described, as well as the 
tense moments of the sighting “run” 
and an encounter with defending night 
fighters. The writer also mentions the 
non-sealing gas tanks and shortage in 
defensive fire-power which give the 
crew some anxious moments. Air 
Trails, April 1941, pages 12, 13, 
60-62, 5 illus. 


History of the Pursuit. Double 
spread showing famous types of pur- 
suit airplanes from the Bristol Bullet 
to the Lockheed P-38. Air Trails, 
April 1941, pages 16, 17, 24 illus. 


Ordeal by Interview. Michael 
Gray. A personalized account of the 
writer’s own experience in meeting the 
final interview required for accep- 
tance as an R.A.F. pilot. He describes 
the Selection Board as completely fair 
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and cautions applicants against panic. 
The Aeroplane, February 28, 1941, 
pages 260-261, 4 illus. 


Bomber Pilot. Quentin Reynolds. 
R.A.F. bomber pilot Eric Walsh 
spent his leave with the writer in 
London recently and the result is this 
story which depicts the training and 
experiences such as have made thou- 
sands of seasoned R.A.F. pilots out 
of “raw timber’ almost overnight. 
Collier’s, March 29, 1941, pages 11, 
71 and 74, 1 illus. 


Miscellaneous 


Flight Refuelling. Sir Alan J. 
Cobham. Reviewing developments 
of the past ten years in refuelling air- 
craft in flight, trials and experiments 
are described. Theoretical considera- 
tions of the effect of large increments 
in wing and power loadings on the per- 
formance of aircraft are discussed. 
Of future application, it is said that 
using aircraft with a range of 5,000 
miles, all the main routes of the world 
could be handled by some fifteen re- 
fuelling stations. For military pur- 
poses, it is held that the use of large 
airdromes, being static, would be im- 
practical for both operative and tac- 
tical reasons. 

Concluding that flight refuelling is 
the best form of assisted take-off, as 
it makes possible the practical use of 
definite high-wing loading, the writer 
contends that a most urgent develop- 
ment should be the design of a long- 
range high-wing loaded aircraft (wing 
loading 80 to 90 Ibs. per sq.ft.) that 
would depend on flight refuelling for 
its practical operation. The Royal 
Air Force Quarterly, March 1941, 
pages 155-164. 


Hangar Flying (Basement Hangar). 
Dr. Boy N. Collier. With flying a 
large part of his work and family ac- 
tivity, the writer turned to a “‘hangar- 
house” in the full sense—built his 
home around his seaplane hangar, de- 
scribed in this article. The Sports- 
man Pilot, March 15, 1941, page 13, 
1 illus. 


All China Was Our Factory. 
Charles Healy Day, as told to William 
Winter. The story of Charles Day’s 
six years of building war planes for 
China and playing hop-scotch with 
Japanese air raiders sent to put an 
end to his work, details the humors 
along with the hazards of his “‘build- 
‘em on the run” experiences. Engi- 
neering and drafting personnel were 
an easy catch compared to the comb- 
ing of all China for qualified me- 
chanical labor which it seems just 
wasn’t to be had. How the problem 


was solved, only to be followed by 
rout as the result of a flood, again by 
air raids and finally by invasion makes 
a travelogue in the telling, not to 
speak of the peregrinations of the ma- 
chinery, equipment and fabrication 
materials and the problems incident 
to their repeated removals. Saturday 
Evening Post, March 22, 1941, pages 
20-21, 41, 43-44 and 47, 9 illus. 


Guynemer. D. E. Helmuth. This 
article calls attention to the fact that 
the Vichy government in France, ob- 
viously under the thumb of Berlin, has 
issued a fifty france air mail stamp 
carrying a picture of Georges Guy- 
nemer, Ace of the first World War, 
who had forty-five victories to his 
credit. The article makes a_ brief 
comparison between modern aerial 
warfare and the individual sky duel- 
ling of the 1914-1918 conflict. Azirpost 
Journal, March 1941, page 199. 


A Yardstick for Top Speeds. To 
aid in checking speed claims, a method 
is described which uses the ‘‘Everling 
high speed figure” as a base but also 
takes account of the effect of high 
wing loading and changes in air den- 
sity at varying altitudes. When the 
motor power, wing area and general 
characteristics of an airplane are 
known, its top speed can be estimated 
from the chart and tables presented 
in this article. The Aeroplane, Febru- 
ary 28, 1941, pages 250-251, 6 illus. 


Model Airplanes 


Gas Engine Census. Photographs, 
three-view drawings and_specifica- 
tions of thirty-seven Class A, B, and 
C model aircraft engines. Design 
features are also described. Air 
Trails, April 1941, pages 28-33, 40 
illus. 


Planning an Outdoor Contest Ar- 
thur J. Vhay. Instructions for 
judges and managers of model air- 
plane contests, explaining the function 
of the various official personnnel re- 
quired for the success of such an 
enterprise. The general procedure, 
prizes, releases and other details are 
outlined. Air Youth Horizons, April 
1941, pages 5, 6, 1 illus. 


Naval Aviation 


The Navy Comes to Texas. Allen 
V. Davis. Describing the physical 
layout and the current training pro- 
gram of the new Naval Air Station at 
Corpus Christi. Southern Flight, April 
1941, pages 15 and 19, 2 illus. 


The Naval Aspect of Aircraft De- 
sign. Rear Admiral H. G. Thurs- 
field. The need for long range flying 
boats in the Coastal Command for 
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the protection of convoys against 
submarine and bombing attacks is 
outlined by the writer. Recent in- 
tensification of German coordinated 
attack by long-range aircraft work- 
ing with numerous short-range sub- 
marines has caused a shifting of a con- 
siderable portion of patrol bombers 
under the Coastal Command to con- 
voy duty. Aeronautics, March 1941, 
pages 26-28, 3 illus. 


Amphibious Powers. A. B. Wren. 
A study of sea and air power and its 
influence on the future developments 
of the War. The writer believes that 
the future of the British Common- 
wealth which was founded on sea 
power must be reborn around a com- 
bination of sea and air power. Aero- 
nautics, March 1941, pages 32, 33. 


Personalities 


When History Was Making. C. 
G. Grey. Episodes in the life of 
Glenn L. Martin depicting the back- 
ground which has carried the name 
wherever airplanes are used. The 
Aeroplane, February 21, 1941, page 
232, 1 illus. 


S.B.A.C. A brief biographical 
sketch of Sir Frank Spencer Spriggs, 
President of the Society of British 
Aircraft Constructors.- Aeronautics, 
March 1941, page 57, 1 illus. 


Photography 


Through the Gun Sight. Photo- 
graphs from camera guns wing- 
mounted alongside the battery of 
eight Browning machine guns on Hur- 
ricanes and Spitfires. The 16 mm. 
cine-film used is automatically ex- 
posed when the machine guns are 
fired, providing records of the results 
of combats and information on iden- 
tity of types in different engagements. 
The Aeroplane, February 21, 1941, 
pages 228-229, 12 illus. 


Action in the Air. Taken on 16 
mm. film by cameras fixed in the wings 
of British fighters aimed parallel to 
the machine guns. Pictures include 
one of a bomber disintegrating under 
fire, and of several showing streams 
of tracer bullets directed at German 
bombers. Aeronautics, March 1941, 
pages 30, 31, 6 illus. 


Private Flying 


The Cost of Owning and Operating 
Small Aircraft. Cyrl W. Terry and 
Paul Kellog. Recent increases in the 
number of private pilots and airplane 
owners bring up the pertinent question 
of how much does it actually cost to 
operate the average light airplane. 
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After visiting flying fields, interview- 
ing experts, private pilots, service 
operators and flying club members, 
the writers collected some interesting 
data on non-commercial operation of 
light aircraft. 

They have divided the cost of pri- 
vate flying into three convenient 
groups: overhead, running expenses 
and airport costs. Overhead includes 
the cost of the craft, depreciation, 
interest or payments, and insurance. 

The latter is extremely important 
in the writers’ opinions, so its costs, 
which usually consume 26.2 cents of 
the fixed charge dollar, are explained. 
Some private operators believe that 
insurance against loss of the airplane 
by accident is the first consideration, 
but ‘actual practice has shown that 
liability and property damage should 
be an important insurance considera- 
tion. 

Operating costs, figured on the 
basis of an average light airplane, are 
broken down both on the percentage 
and cash basis, and indicate that in av- 
erage operations, fuel consumes 58.1 
per cent of the allotment, engine 
maintenance 15.1 per cent, airplane 
maintenance 11.4 per cent, minor 
repairs 9.1 and oil 1.1 per cent. 

All of the other phases of light air- 
craft operation are discussed and their 
expense broken down on a yearly and 
hourly basis. Hints on reducing op- 
erating costs are also given. Aviation, 
April 1941, pages 34, 35, 154, 156, 
158, 5 illus. 


Propellers 


The Junkers V. P. Airscrew. A 
report, made by the engineering staff 
of Rotol Airscrews, Limited, on the 
construction and functioning of a 
Junkers constant speed propeller. 
The German unit is motivated by oil 
pressure, uses compressed wood blades 
and is provided with a unique hydrau- 
lic inter-pitch lock. Aircraft Engi- 
neering, February 1941, pages 32-34, 
37, 2 illus. 


Airscrew Assembly. Rotol Air- 
screws, Ltd., in the effort to take ad- 
vantage of the considerably increased 
efficiency in mass production through 
the use of conveyor and rail track 
systems, have met with much success 
in a combined track and overhead 
conveyor system for assembling and 
finishing their variable-pitch pro- 
pellers, both wooden and metal- 
bladed types. The blades pass on 
an overhead track system through 
the blade assembly and airscrew de- 
partments. The complete range of 
blade assembly operations has been 
reduced to-a series of planned and 
timed sequences which may be car- 
ried out by semi-skilled labor trained 
by the firm. The complete operation 
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of this system is discussed with full 
details on the assembly track, fixtures 
and handling. Aircraft Production, 
March, 1941, pages 90-95, 14 illus. 
Airscrew Development for Maxi- 
mum Speeds. The increase in air- 
craft power plant output during the 
last ten years has made the design of 
higher speed aircraft possible. This 
increase of speed and power plant 
progress has made the ‘‘aerody- 
namic wall,” or point at which the 
compressibility of air becomes a prime 
factor, an immediate problem. The 
various approaches to the problems of 
increased propeller efficiency such as 
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Nagra Aktuella Propeller-Problem; 
Okade motoreffekter och fiyghas- 
tigheter staller nya krav pa propellern 
(Some Actual Propeller Problems; 
Increased Engine Effects and Flying 
Speeds Put New Demands on Pro- 
pellers). Tore Edlen. A mathe- 
matical study on propellers which 
goes into details of propeller speed 
and its effect on propeller efficiency, 
propeller torque and its effect on the 
maneuverability of the airplane and 
gyrostatic effect of the propeller and 
its influence on the maneuverability 
of the airplane. Flying, January 
1941, 5 pages. 





Engine nacelles receive finishing touches before installation at the Douglas Aircraft 
Company’s Santa Monica factory. 


increasing the number of blades, 
tandem dual rotating propellors, radi- 
cal blade design and decreased rota- 
tional speed as well as the possibilities 
of jet propulsion are probed in this 
report. IJnteravia, February 13, 1941, 
pages 1-3. 


Balancing of Aircraft Propellers 
(Part 3). Murray C. Beebe, Jr. 
Describing several methods for meas- 
uring aerodynamic unbalance and 
explaining the theory and operation 
of the apparatus selected as most 
suitable for measuring experimentally 
the unbalance of production type pro- 
pellers. Tests with this equipment 
are expected to establish the relative 
importance of aerodynamic and mass 
unbalance and to determine the de- 
gree of refinement with which both 
types of unbalance must be corrected 
in order to eliminate objectionable 
vibration of the aircraft structure. 
Aero Digest, April 1941, pages 102, 
105-106, 109, 193-194, 11 illus. 


Radio , 


Harvey Directional Automatic Ra- 
dio Control. A description of the 
widely discussed radio “homing pig- 
eon”’ which has repeatedly shown its 
ability to guide an airplane auto- 
matically along a straight-line course 
joining two radio stations despite 
cross-wind conditions. The device 
operates on the principle that op- 
posite angles of intersecting lines are 
always equal. By activating the 
rudder with a servo unit, if the craft is 
ten degrees off course it gets twice the 
rudder compensation which it would if 
the deviation were only five degrees. 
The working, construction and ap- 
plication of the device are explained. 
Aviation, April 1941, pages 53, 152, 2 
illus. 

Ground Station Direction Finder. 
Peter C. Sandretto. Although air- 
craft direction finders utilizing a 
directional loop antenna and long- 
wave stations for bearings are firmly 
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established and in common use, the 
reverse of this process, locating the 
airplane from the ground station, 
presents a more difficult problem. 
This is due to the irregular character- 
istics of the medium-high-Ionosphere 
propagated frequencies used for tele- 
phonic radio transmission. This arti- 
cle explains the causes of this diffi- 
culty in terms of a simple demon- 
stration with a desk lamp in a room, 
with an obstruction in front of the 
lamp. 

The method by which United Air 
Lines Communication Laboratory ap- 
proached the solution of this ques- 
tion, and the use to which their de- 
velopments may be put in the future, 
is described. Aviation, April 1941, 
pages 42, 43, 150, 3 illus. 


Stress Analysis 


Stresses in Single-Spar Wing Con- 
structions with Incompletely Built-up 
Ribs. F. Reinitzhuber. | Wherever 
large forces due to engine or landing 
gear are to be applied to incompletely 
built-up ribs in single-spar wing con- 
structions, the force distribution re- 
quires detailed investigation, which in 
this study is restricted to the torsion 
moments for the shear in the wing 
covering. 

It is concluded that the force dis- 
tribution resulting from the incom- 
plete ribs may be determined with the 
aid of shear field method by a stati- 
cally indeterminate computation. 
A numerical computation is given of 
the force distribution of a wing struc- 
ture whose two adjacent incomplete 
ribs with web missing in half the sec- 
tion are torsionally loaded. In spite 
of the incomplete ribs, a distribution 
of the applied forces is obtained over 
the entire wing cross section and de- 
pends considerably on the stiffness 
of the ribs, particularly of the flanges 
in the rear part of the tubes and of the 
manner of application of the forces 
on the rib. The use of simplifying as- 
sumptions permits reduction in the 
number of static redundancies and 
thus in the computation work without 
introducing much error in the results. 
If two equal and opposite moments 
are applied at the incomplete ribs, a 
onefold statically indeterminate com- 
putation is already sufficient for ob- 
taining a useful approximate value 
of the moment contribution of the 
rear tubes. Journal of the Royal 
Aeronautical Society, March 1941, 
pages 104-116, 7 illus. 


Zum _ Dreidimensionalen Span- 
nungszustand der Kreisrunden Platte 
(On the Three-Dimensional Stress 
Condition of a Circular Plate). H. 
Swoboda. The thick circular plate 
in which the load is symmetrically 


distributed along a circle is generally 
treated according to the Kirchhoff 
plate theory, 7.e., as a two-dimensional 
problem. The results are adequate 
as long as the loads are sufficiently 
widely distributed. However, they 
deviate considerably from the actual 
values if the loads act on narrow 
areas. Under the effect of a point 
load, the stresses on the upper and 
lower rims of the plate grow infinitely 
large. As it is assumed that the 
plate is loaded on its upper rim only, 
there never will be any infinite stresses 
on the lower rim. The stress condi- 
tions may only be determined by 
means of three-dimensional formulas. 
Z.A.M.M., December 1940, pages 
336-350, 16 illus. 


The Torsion of Box Beams with 
One Side Lacking. The torsion of 
box beams of rectangular section, the 
edges of which are strengthened by 
flanges, and of which one side is lack- 
ing, is analyzed by the energy method. 
The torsional stresses are generally 
taken up by the bending of the two 
parallel walls, the rigidity of which is 
augmented by the third wall. The 
result was checked experimentally on 


duralumin and plywood boxes. The 
torsion recorded was 10 to 30 per 
cent less than that given by the cal- 
culation, owing to self-stiffening. 
Journal of the Royal Aeronautical 
Society, March 1941, pages 89-103, 9 
illus. 

Unit Method of Beam Analysis. 
F. R. Shanley and F. P. Cozzone. 
Various improvements in the methods 
of analysis for determining axial and 
shear stresses in box beams have been 
combined into a practical tabular 
method which permits a considerable 
saving of time. The method also 
eliminates some of the errors often 
made through injudicious use of the 
classical methods of analysis and 
offers a means of extending the proc- 
ess to include secondary effects, such 
as caused by ‘“‘shear lag’’ and cutouts. 
Journal of the Aeronautical Sciences, 
April 1941, pages 246-255, 15 illus. 


Torsion in Rectangular Channels. 
H. J. M. Kittlesen. A means of 
quickly determining the maximum 
stresses in open sections of rectangu- 
lar channel subjected to end restraint. 
Aircraft Engineering, February 1941, 
pages 40, 41, 7 illus. 


7 W arfare 


A Letter from England. From 
John W. Morrison to Cy Caldwell. 
Lengthy personal observations re- 
garding England’s reaction to the 
war, with notes on American air- 
craft now in R.A.F. service. Aero 
Digest, April 1941, pages 56, 58, 61-62, 
190 and 193, 6 illus. 


Fighter Command. A picture sur- 
vey of life at a fighter command sta- 
tion in England, showing how the 
pilots fight and live between battles. 
A comprehensive list of slang which 
has developed among the R.A.F. 
personnel is given. The servicing of 
a Hurricane at one of England’s 
small secret airfields as well as pic- 
tures and personal data of some of 
the leading fighter pilots is also in- 
cluded. Life, March 24, 1941, pages 
82-89, 28 illus. 


The War in the Air. Notes on the 
increasing significance of parachute- 
troop strategy and the development 
of the parachute arm of future armies. 
Great Britain is warned to keep pace 
with these developments. The Aero- 
plane, February 21, 1941, page 217, 
1 ilius. 


Middle East Defensive. Captain 
Norman Macmillan. The usefulness 
of the modern airplane as a defensive 


weapon will be best shown, according 
to this writer, by its effect in the de- 
fense of the Middle East. Great dis- 
tances with lack of railroads, water 
or other ground communications per- 
mits the airplane’s good qualities to 
be exploited to the utmost. In open 
spaces where the moves of the enemy 
are easily detected, the strategy of 
both attacker and defender must 
conform to the conditions of terrain 
and climate. Tactical use of air- 
craft, according to this writer, has 
not changed in this area since the time 
of Allenby. Straight observation, 
bombardment and attack in open 
country show the airplane at its best 
as a military weapon. The defeat of 
the Italian army in Africa is given as 
proof of this contention. Flight, 
March 6, 1941, pages 191, 192. 


Waiting for the Blitzkrieg. C. G. 
Grey. In a letter from London, the 
writer gives the British view of the 
long-awaited German attempt to in- 
vade England. The latest missile 
which has been rumored to be ready 
for use by the Luftwaffe against 
objectives in England is a giant four- 
ton bomb. With this projectile, the 
effect is either a terrifying hit or a 
frightful waste of material and car- 
riage if it misses. Its effect cannot be 
spread lengthwise or crosswise over 
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a target area as one could with a stick 
of bombs. 

It is said that a gas attack against 
England would not be completely 
effective, as England is usually windy 
almost all year ’round. This differs 
from Central Europe which fre- 
quently has flat calm periods. 

The much heralded glider trains, 
troop carriers or parachute infantry 
would, according to this writer, also 
be ineffective as invasion units. Avia- 
tion, April 1941, page 30, 31, 3 illus. 


The War in the Air. A review of 
the changes in air warfare tactics since 
the beginning of the present war. 
Emphasis is placed upon the necessity 
for versatility in aircraft as evidenced 
by the trend toward heavier, higher- 
powered fighters and lighter, faster 
day bombers. The development of 
engines rated for greater heights is 
said to be the most wanted improve- 
ment of the moment. The Aero- 
plane, February 28, 1941, page 245, 
1 illus. 


War in the Air. Summary of re- 
cent British air operations in the 
eastern Mediterranean and Africa. 
Air reinforcements at Singapore are 
described and civilian bombing casual- 
ties for January are compared to those 
suffered during the autumn months. 
Flight, February 27, 1941, pages 
169-171, 2 illus. 


Air Strategy—XLI. Attack against 
Britain—II. Lessons of the Tactical 
Employment of Fighters and Bombers 
in the Present War—IV. Captain 
Norman Macmillan. Comparing the 
tactical position of the maritime vs. 
the land power, the extended use of 
fighters for new operations, such as 
mining of inland waterways, is urged 
as an effective complement to the 
application of external blockade by 
the naval power. To permit full 
value to such uses of the fighter, it is 
suggested that its range can best be 
widened by adding tankage without 
adding too much resistance. 

Germany’s use of bombers in mass 
concentration is said to have resulted 
in the bombing of whole areas in 
England without causing a consider- 
able amount of damage bearing di- 
rectly on Britain’s war effort. It is 
taken to mean that Germany has 
adopted this policy in the absence of 
effective intelligence service in Eng- 
land for measuring results of air 
blockade, being forced to seek by 
weight of attack what could not be 
achieved or confirmed by other tac- 
tics. It is concluded that the fly- 
weight has shown ‘‘clever sparring,” 
while the bomber has “failed to land a 
knock-out.” Flight, February 20, 
1941, pages 155-157. 


PERIODICALS 


Arena for Fighters. A report on 
recent aerial warfare over Northern 
France, the Mediterranean and 
Balkan fronts. Mention is made of 
new German bombing tactics—the 
dropping of high explosive and in- 
cendiary bombs together. The Aero- 
plane, February 28, 1941, pages 246 
and 247, 3 illus. 





The Growing Night Offensive. A 
report of night bombing activity by 
the R.A.F. Bomber Command on ob- 
jectives over the French coast, which 
states that little or no opposition from 
intercepter aircraft was encountered 
during the raids, but that anti-air- 
craft fire was accurate and vigorous. 
An account of the R.A.F.’s Hurri- 
canes operating against the Regia 
Aeronautica in Africa shows numerous 
victories in East Africa, Abyssinia 
and the Greek front. The Aero- 
plane. March 7, 1941, pages 72, 73, 
3 illus. 


Germany’s Secret Plans for In- 
vading England. Wythe Williams. 
Excerpts from one of a series of the 
reports to Hitler prepared by the 
German General Staff for use in plan- 
ning the assault on England and for 
use in persuading his Axis partners to 
proceed according to the German 
plan. The writer states that the ex- 
cerpts are verbatim copies, and this 
article is based upon reports dealing 
with plans for the air attack. It is 
said that the German High Command 
estimates that a ten-to-one superiority 
in equipment and personnel is needed 
to gain necessary control of the air 
as well as carry on the preliminary 
bombardment of industrial areas de- 
signed to “soften up” England for the 
invasion attempt. The report voices 
the belief that such superiority has 
been achieved. It is stated that 
82,000 combat aircraft will be ready 
by April 1 to deal with an estimated 
5,000 defending the British Isles. 
American aircraft are dismissed as 
not to be considered a military fac- 
tor. In an editorial note Mr. Williams 
states his belief that the Germans 
have underestimated English air 
strength and aircraft production. He 
also points out that at the time the 
report was written, contemptuous dis- 
missal of American airplanes may 
have been justified, but no allow- 
ance has been made for the American 
capacity to increase production under 
stress. Other interesting information 
contained in the reports include men- 
tion of a Junkers bomber designed 
to operate at 40,000 foot altitude, and 
a transparent plastic Heinkel bomber 
which is believed capable of speeds up 
to 400 m.p.h. with full load, both to be 
in production by spring. Other de- 
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tails on aircraft factories, equipment 
and flying personnel are also given. 
Liberty, April 5, 1941, pages 32-36, 
2 illus. 


Welding 


Spot Welding Development at the 
Arado Works. E. Reichel. An ac- 
count of four years of experimental 
work done at the Arado plant in Ger- 
many, during which several types of 
electric spot welding machines were 
tested on many light alloys. The 
tests determined that with the cor- 
rect type of spot welding device, ap- 
plied to adaptable alloys, welding can 
be successfully substituted for riveting. 
It was also determined that there 
was a definite increase in fatigue 
strength over a similar part assembled 
by conventional riveting. Aircraft 
Engineering, February 1941, pages 
49-54, 26 illus. 


High Speed Production Spot Weld- 
ing of Aluminum Alloy. Description 
of design and operating characteristics 
of a new spot welder which is said to 
produce welds in aluminum alloy with 
a uniformity equal to that possible in 
production-welding of steel and with 
a strength beyond that required by 
government _ specifications. The 
equipment operates on a_ principle 
using all three phases of 3-phase al- 
ternating current, the proper wave 
form for the weld being developed in 
such a manner as to permit accuracy 
of control of welding current. A timer 
adjustment provides correct welding 
time for any type of aluminum spot 
welding job, and automatic repeat 
timing permits the making of any 
number of welds in succession with- 
out reclosing the pilot device for each 
weld. Aero Digest, April 1941, pages 
121-122, 6 illus. 


Spot Welding Investigations. Re- 
view of the first interim report of the 
R52 subcommittee of the Research 


‘Council of the Institute of Welding 


(British), dealing with the strength 
and behavior of spot welds in light 
alloys. Aircraft Production, March 
1941, page 101. 


Spotwelding ‘18-8’ Stainless. 
Carl de Ganahl. Elaborating on the 
properties of ‘18-8’ in relation: to 
spot welding in airplane construction, 
this article entails methods of appli- 
cation derived from a decade of 
pioneering effort in the field and de- 
fines new uses for this type of con- 
struction. Commercial Aviation, 
March 15, 1941, pages 60, 62, 64 and 
72, 9 illus. 
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Tappet Design and Operation 


Tappet and Cam Contact Stresses. 
This discussion of tappet design and 
factors affecting their operation, con- 
siders the general types of tappet de- 
signs available. Of the various known 
designs, the flat-faced type is indicated 
to be the one most commonly used. 
The common causes of failure, the 
stresses on tappet faces and common 
production and design considerations 
are outlined. Unusual conditions under 
which failures are known to have oc- 
curred are also given. Wilcox-Rich 
Div. of Eaton Mfg. Co., Wil-Rich 
Forum, March. 


Aircraft Finishes 


Useful data on finishes for aircraft 
fabrics and metals is presented in a bul- 
letin by the Monsanto Chemical Com- 
pany. Included is information on U.S. 
Army and Navy specification finishes, 
procedure and schedules for fabric and 
metal finishing, metal surface cleaning 
and upkeep of finished surfaces. A 
glossary of terms applied to aircraft 
finishes is of interest. Data on Mon- 
santo plastics and on containers used in 
shipment of finishes complete the 
43-page booklet. Monsanto Aircraft 
Finishes. 


Casting Inspection 


A mechanical method for finding 
porous castings before they are ma- 
chined is the subject of a folder issued 
by Andrews and Perillo, Inc. The in- 


strument used gives a definite numerical , 


value for the porosity of the whole cast- 
ing and is said to be valid for castings 
too complicated in shape to X-ray. It 
will also detect pockets of sand or 
oxide, although it is much less sensitive 
to these than to voids. Designs are 
available for castings weighing from one 
ounce to half a ton. Inspection for 
Porous Castings. 


Doctors with Wings 


Australian Flying Doctors. J. 
Hughes. Before the popular use of air- 
craft in Australia, if illness or accident 
occurred in the sparsely inhabited 
country, the patient had to be rushed 


ouse Organs 


over rough country to help, or trips of 
250 to 500 miles frequently had to be 
made to the nearest telephone in crder 
tosummon aid. In 1928, the Australian 
Inland Mission began their experiments 
with radio communication and aircraft 
as a method of getting medical aid to 
those who needed it in outlying places. 
Since then, a system of radio trans- 
ceivers has been established in strategic 
places, and hospital airplanes have been 
placed in five key locations. The or- 
ganization, known now as the Australian 
Aerial Medical Services, is capable of 
rushing help to any spot on the con- 
tinent. The Intava World, March. 





The backlog of Bell P-39 ‘‘Airacobra”’ 
fuselages stored at the Bell Aircraft Cor- 
poration’s plant at Buffalo, N. Y. 


Linen Substitutes 


Development of Substitutes for Strategic 
Linen. B. A. Holgate, Jr. In view of 
the potential supply of linen fiber being 
insufficient to Air Corps needs, alter- 
native non-strategic domestic fibers are 
being sought. Analysis of the specifi- 
cation requirements for linen are said 
to show that nine of the ten samples of 
linen webbing are not designed for full 
efficiency, using the strength-weight 
ratios of samples as their construction 
efficiency. 

Investigation of substitutes on the 
basis’ of strength-weight ratio shows 
Nylon to be of high strength, though it 
is about three times as expensive as 
cotton. Tests of Pima cotton, a special 
domestic variety, establish it as being 
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of an average staple length suitable 
to substitution for linen and less expen- 
sive than linen; furthermore the physi- 
eal and chemical characteristics of 
cotton have been thoroughly investi- 
gated whereas those of Nylon are not 
fully known. A table is given showing 
the relative strength-weight ratios of ten 
corresponding types of linen, cotton 
and Nylon. Air Corps Newsletter, 
March 15. 


Radio for Light Planes 


Flyweight Recewer-Transmitter Doubles 
Your Radio Dollar Value. Air Asso- 
ciates’ new radio for light airplanes is a 
two-way unit with phones and micro- 
phone, weighing only 10'/, pounds. 
The radio control panel is built to fit 
the standard Army-Navy instrument 
opening. Operation is from small, high- 
output dry-cell batteries which are 
available at all radio shops and pro- 
vide sufficient power for 100 or more 
hours of receiving and seven to eight 
hours of transmitting operation. Air 
Associates News, April. 


Rating Schools 


To Set Mechanic School Standards. 
Out of the February N.A.T.A. meeting 
at Kansas City has come a move to 
organize aviation mechanic or technical 
schools for the purpose of establishing 
a code of high standards applicable to 
all types of training institutions in the 
ground division. As an initial step 
toward establishing a system of rating 
schools, the meeting adopted tenta- 
tively an outline of regulations for mem- 
bership guidance. The outline adopted 
was directed largely toward regulation 
of sales, advertising and publicity policy 
and procedure and of claims and asser- 
tions made by schools in soliciting stu- 
dents. N.A.T.A. Climb, March. 


Before Takeoff 


“O.K. for Delivery!” High-lighting 
the all-important duties of the hangar 
crew who tune up, “rev up,” and fuel 
Airacobras for their initial takeoff, this 
article indicates the confidence that 
pilots must place in these last-minute 
preparations. Careful and painstaking 
workmanship is vital. The Bellringer, 
April. 
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Overshoes far Airplanes 


Aircraft Icing and De-Icing. George 
W. Sawin. A study of the formation of 
ice on aircraft, indicating the various 
conditions under which ice is known to 
accumulate. The Goodrich de-icer, de- 
veloped under the direction of Dr. W. C. 
Geer, then vice-president of Goodrich 
in charge of Research, proved to be a 
practical method of coping with this 
condition. The experiments leading 
up to the almost universal acceptance of 
rubber de-icers, their functioning, pres- 
ent application and manufacture are 
outlined. The Intava World, March. 


Biography of Kelly Field 


Uncle Sam’s Finishing School. The 
last stop that the pilots of the Army 
Air Corps make as cadets is the ad- 
vanced training base at Kelly Field 
near San Antonio, Texas. From pri- 
mary training at the much publicized 
and glamorized Randolph Field, cadet 
pilots come here to find the station old 
fashioned in architecture and rich in 
tradition. The field was named in honor 
of Lt. George M. Kelly who lost his life 
in an airplane accident at Fort Sam 
Houston in 1911. The history, progress 
and present functions of this station 
where pilots enter as cadets and leave 
as Second Lieutenants is given in de- 
tail. Form One, March. 


Ceramic Insulation 


Improved Spark Plug Development. 
The Materiel Division Correspondent. 
After a year and a half of intensive ex- 
periment with ceramic-insulated spark 
plugs, the Materiel Division of the U.S. 
Army Air Corps has approved two new 
types of plugs with ceramic insulation, 
which is expected to eliminate the 
difficulty experienced with mica-insu- 
lated plugs in the newer high-output 
engines. Under excessive loads or with 
fuel somewhat below specification re- 
quirements, the scaly deposit on the 
mica plugs becomes warm and serves 
as a conductor rather than an insulator, 
thus causing the plugs to stop firing. 
Characteristics and advantages of the 
new type plug are reported. Air Corps 
Newsletter, March 15. 


Engine Thermostats 


A 28-page data book published by 
the Fulton Sylphon Company presents 
38 standard types of engine thermo- 
stats, said to be representative of many 
different types and sizes available. Sec- 
tional engineering drawings and illustra- 
tions show the location and method of 
installation of each type; those shown 
include thermostats for aircraft, marine 
and land engines. Automatic Thermo- 
stats. 





Industrial Felt 


Felts for Sealing and Lubricating 
Bearings. The various properties and 
applications of felt used in mechanical 
assemblies are described and illustrated 
in a pamphlet intended for engineers 
and designers. The illustrations show 
different methods of using the felt, 
some of which are standard practice, 
while others represent a departure from 
common usage. The Felters Company, 
Incorporated. 


Production for the Layman 


Hatching Warbirds. Seeking a better 
understanding by the public regarding 
the fundamentals of aircraft production 
and the problems unique to this in- 
dustry, the importance of flexibility in 
aircraft design and application is set 
forth in a summary of the labyrinthian 
steps involved in the conception and 
production of an effective military 
airplane. The straightforward story 
told here makes clear the necessity for 
time—for a thoroughly exhaustive, and 
detailed approach to airplane design 
and production, despite the critical need 
for more airplanes in a shorter time. 
Northrop Aircraft, Inc. 


Diesel Progress 


Diesels for Defense. Joseph Pelkey. 
Ten years of work and an investment 
of $1,500,000 by S. A. Guiberson and his 
son Allen produced a lightweight racial 
Diesel engine suitable to use in air- 
craft—so much so that after thorough 
testing the U.S. Government now has 
them under production at the rate of 
ten a day at the Buda Company of 
Harvey, Ill. Weighing 653 Ibs., the 
nine-cylinder, radial air-cooled engine is 
rated at 310 hp. at 2,150 r.p.m. Its 
construction, economies and advantages 
over gasoline-powered engines are told. 
Shell Progress, April. 


Military Contracts 


Specification Engineering. Part II. 
Peter A. Beek. A sequel to an article 
published in the December issue of the 
Aircraftsman, outlining the procedures 
carried out in executing the various 
phases incident to the negotiation and 
completion of contracts covering mili- 
tary aircraft. A further discussion of 
the procedures will be published in 
future issues. Lockheed Aircraftsman, 
March. 


Subcontracting for Defense 


What General Motors Is Doing for 
National Defense? In picture and story 
comes a report on G.M.’s progress in 
National Defense efforts. Allison Divi- 
sion continues expansion looking to a 
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capacity of 1,000 aircraft engines a 
month by the end of the year. Buick 
Motor Division is soon to begin produc- 
tion of Pratt & Whitney radial, air- 
cooled engines at 500 a month. Fisher 
Body is about to start its manufacture 
of parts and sub-assemblies for 100 
twin-engine, North American bombers 
monthly. Rochester Products Division 
has under way the production of air- 
plane control and instrument items. A 
good picture of the role of subcontract- 
ing in the race against time. GM 
Folks, March. 


Mass Engine Assembly 


New Engine Assembly Building with 
Conveyor System Completed by Pratt & 
Whitney. A description of this new 
addition to the Pratt & Whitney plant 
where engine parts manufactured in 
other buildings converge and are dis- 
tributed upon a continuous, automatic, 
overhead conveyor to storerooms or 
from storerooms to stations on the as- 
sembly floor. Conveyors and other 
features of the building were designed 
to permit straight-line assembly of en- 
gines. The final assembly line is 
equipped with overhead monorails with 
chainfalls and a series of switches, 
allowing for the shifting of heavy parts 
up, down or out of the line at any time, 
thus maintaining uninterrupted flow of 
production. United Aircraft Corp., 
The Bee-Hive, January-February. 


Dive Bombing 


The Navy Learns Quickly. Douglas 
service schools are teaching Navy fliers 
and technicians the operating and 
maintenance details of SBD dive- 
bombers, forming an important link be- 
tween the men who build the airplanes 
and the men who fly them. Reporting 
on the method of training and the mu- 
tual advantages derived by the Navy 
and the Douglas organization, an ac- 
count is given by a Navy flier of his first 
flight at the controls of the SBD-2 with 
previous training for it in the ground- 


school only. Douglas Airview, March, 


Spotwelding 


Spotwelding Is Becoming an Impor- 
tant Factor in Aircraft Production. Spot- 
welding is assuming a commanding role 
in Airacobra production as more and 
more non-structural parts are being 
fabricated by this type of fusion— 
cowling, fairing, scoops, ducts, tunnels. 
Bell’s welding research department is 
working toward the use of this method 
for the making of many structural parts 
as well; a great deal of primary struc- 
ture is already being designed for spot- 
welding. The characteristics and re- 
sults of the spotweld process are briefly 
described. The Bellringer, April. 
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1941 Porterfield Models 


Brochure giving details and specifi- 
cations of the Porterfield 65 Trainer 
and the Custom 75. The former cruises 
at 100 m.p.h. with a stalling speed of 
36 m.p.h. while the Custom 75 cruises 
at 108 m.p.h. and lands at 40 m.p.h. 
The Company claims a safety record 
of fifteen years without injury to pilot 
or passenger through structural failure. 
Other features and performance speci- 
fications are given. Porterfield Aircraft 
Corp. 


Three-Place Cloudster 


Description and performance data 
on the 1941 Rearwin Cloudster. Pow- 
ered by a 120-hp. Ken-Royce radial 
engine, the Cloudster has a top speed of 
135 m.p.h. and cruises at 120 m.p.h., 
with a cruising range of 625 miles. 
Many features are listed and interior 
details are shown. Rearwin Aircraft & 
Engines, Inc. 


Fairchild Progress 


An illustrated, comprehensive report 
to the stockholders of the Fairchild 
Engine and Airplane Corporation. In 
addition to the customary balance sheet 
on the year’s operations, the booklet 
shows current production models to- 
gether with pictures of plant expansion 
and a Duramold process fabricated sta- 
bilizer. Research and engineering de- 
velopment are also discussed. Fair- 
child Engine and Airplane Corporation, 
Report for 1940. 


Powerful New Transmitter 


United Develops Most Powerful Aero- 
nautical Ground Transmitter. A new 
5,000-watt radio transmitter, described 
as the most powerful aeronautical 
ground station transmitter in the world, 
has been developed by United Air 
Lines’ communications laboratory. It 
is a combination receiver-transmitter 
with a large directional receiving an- 
tenna for ground reception which is 
said to eliminate static and other 
interference almost completely. It 
is expected that use of the new trans- 
mitter will enable planes to hear 
ground stations under virtually all 
weather conditions. Replacing the 400- 
watt transmitters used formerly, they 
will be placed at key points along the 
United system routes, operating at 
ten different frequencies. Boeing School 
News, March. 


Boeing Defense Training 


Training for Defense. Boeing’s pro- 
gram of training for defense has three 
branches, all of which have the coopera- 
tion of the Seattle Public School sys- 


> lines and its services. 


tem, the University of Washington 
and many state and federal educational! 
authorities. Trade extension classes 
and foremanship seminars are held for 
present employees to provide oppor- 
tunities for self-betterment. The trade 
preparatory program, sponsored by the 
government enables otherwise inexperi- 
enced men to secure some knowledge 
of aircraft work in anticipation of jobs 
in various defense plants. The services 
rendered by these classes are explained. 
Boeing News, March. 


Precision Watches 


In a folder of photographs, Longines 
present a number of models of precision 
instruments, including the center sec- 
onds watch and the chronograph, all 
designed to meet requirements of civil 
and military technique. The Longines 
Wittenauer Watch Company. 


Advanced Training at Barksdale 


A report on the progress of cadets 
from Randolph Field, who are receiving 
their advanced training at the newly 
established advanced flying school at 
Barksdale Field, Shreveport, La. 
Among the changes in training routine 
said to be instituted at the new base 
is the division of cadets into pursuit 
and bombardment groups and_ their 
assignment to this particular type of 
equipment almost immediately. This 
procedure is said to accelerate training. 
Form One, March. 


Buccaneer Record 


National Airlines Cyclone-Powered 
Lodestar Makes Transcontinental Trans- 
port Record. Using a stock Lockheed 
transport airplane, powered with Wright 
Cyclone engines, a National Airlines 
flight recently covered the route from 
Burbank, Calif. to Jacksonville, Fla., 
at an average speed of more than 240 
m.p.h., clipping an hour and four min- 
utes from Howard Hughes’ 1938 mark 
for the same trip. An explanation of 
the flight is accompanied by a descrip- 
tion of the progress of National Air- 
Wright Aero- 
nautical Corp. Trade Winds, March. 


Screw Products Data 


In a 16-page bulletin issued by Air- 
craft Screw Products Company, speci- 
fications, standards and typical ap- 
plications of ‘“Aero-Thread’”’ screws, 
studs, bolts, tapped holes and nuts are 
described and illustrated. Engineering 
Standards and Technical Information. 


Painting via Conveyor 


Wright Aeronautical’s Line Conveyor 
Technique Speeds Painting of Cyclone 


AERONAUTICAL REVIEW 


and Whirlwind Pasts. For the painting 
of engine parts, the brush and time- 
consuming handling have been elimi- 
nated at Wright Aeronautical Corp. by 
the introduction of two endless con- 
veyor chains—one for cylinders and the 
other for crankcase sections. A 100 per 
cent increase in production has been at- 
tained in the painting of large crank- 
cases alone. The operation of the con- 
veyor system and the methods for 
controlling it for standard results are 
explained. Wright Aeronautical Corp. 
Trade Winds, March. 


Employees Handbook 


Wings for Your Work. A handy 
booklet has been prepared by Trans- 
continental and Western Air, Ine., to 
acquaint its employees with the history, 
aims and ideals of the organization and 
with the privileges and conveniences at 
the disposal of employees. A route 
map, organization chart and index add 
to the completeness of the pamphlet. 


Military Air Training 


Résumé of the military training ac- 
tivity at the Spartan School of Aero- 
nautics. During the last twenty months 
70,000 hours of instruction have been 
logged by Flying Cadets of the U.S. 
Army Air Corps. Flying Instructors 
have averaged 2,800 hours each and 
the present fleet of 98 training air- 
planes requires about 3,000 gallons of 
gasoline each flying day. The Spartan 
News, March. 


Materials Conservation 


Douglas Scrap Reduction Shows Big 
Improvement. How Douglas saved 
materials during 1940 in sufficient 
quantities to built 37 attack bombers 
or 28 military transport airplanes is ex- 
plained in a report of the company’s 
campaign to reduce waste. Among other 
materials recovered were 22'/2 tons of 
rivets and nuts swept from the floors 
last year. Douglas Airview, March. 


News Review 
( Continued from page 7 ) 


4,500 mile route from Seattle to New 
York in 27 hours. 

April 10. Major General H. H. 
Arnold left for England for a personal 
study of defense strategy. 

April 10. The Defense Plant Cor- 
poration allocated $45,412 for the 
construction ‘and equipment of a 
jewel making establishment in Perth 
Amboy, N. J., to assure an adequate 
supply of jewel bearings needed for 
aircraft instruments. 
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Inspector's Manual 


The safety of any airplane depends 
in no small measure on the skill and hon- 
esty of the factory inspectors. To do his 
job well, an inspector needs broad tech- 
nical knowledge which will permit him 
to understand the problems of the en- 
gineers- whose ideas he must safeguard, 
as well as those of the craftsmen whose 
work he must constantly check. 

The text deals exclusively with the 
requirements of an airworthy airplane 
and the method of determining when 
such conditions are met. The material 
of which an airplane is built must be 
up to the specifications called for by the 
designer. The standards for deter- 
mining the fitness of steel, both sheet 
and tube, drop forgings, light alloys, 
and wood and fabric to be used in air- 
plane building are explained. Corro- 
sion control, particularly in marine air- 
craft, requires particular care. Pro- 
cedure for inspection of painting, plat- 
ing, anodizing and other methods of 
protecting surfaces is outlined. 

Inspection of machined parts requires 
more complicated tools and detailed 

“observation. How tools are used to 
judge the standards for acceptance is 
also treated. 

The modern airframe itself consists of 
plates and extrusions of light alloy, 
steel tubing, or wood, joined together 
by various methods. Inspecting these 
joints is almost an art in itself. The 
method of detecting inferior riveting, 
welding and joining, by visual or mag- 
naflux inspection, is described. Some 
of the new high speed riveting methods 
now used to accelerate production and 
the method for determining their fitness 
is outlined. 

A similar approach is made to the 
inspection of wooden and metal wings, 
tail surfaces, fuselages and covering, 
indicating places where weaknesses 
might occur, where mistakes might be 
made, or where inferior workmanship 
might be overlooked. From here, the 
inspected components go to final assem- 
bly. Sample inspection charts are pro- 
vided, indicating the points at which 
the airplane, now nearing the flight 
stage, must be checked for material de- 
fects, errors in assembly or inferior 
finishing. 

Power plant inspection occupies an 
important portion of the book. The 
inspector’s job begins when the engine 
is uncrated; his responsibility from the 





Books reviewed in this sec- 
tion may be purchased, or 
borrowed without charge, 
from The Paul Kollsman 
Library, Institute of the 
Aeronautical Sciences, 
1505 RCA Building West, 
Rockefeller Center, New 








York, N.Y. 
al 





time the protective grease is removed. 
Mount inspection, which rechecks the 
power plant for inferior workmanship 
on the part of the manufacturer or 
damage in transit is treated in great de- 
tail. From this point, the volume cov- 
ers the task of inspection through check- 
ing the power unit in the fuselage, its 
fuel, cooling, lubricating and electrical 
system. 

Finally detail inspection of landing 
gear, empennage and wing erection, 
cowling, installation details and arma- 
ment are given. The text closes with a 
chapter on the organization and control 
of inspection systems. 

The book is simply written for the 
purpose of helping mechanics and tech- 
nicians to rise to inspector’s posts. It 
is free from complicated terminology 
or involved formulas, and all of its 
pages discuss practical problems as they 
exist in factories today. 


Aircraft Inspection Methods, 
by N. C. Bartholomew; Pitman 
Publishing Corporation, New 
York, 1940; 131 pages, $1.25. 


Presenting—Flight 


The growing profusion of primers on 
aircraft building and repair makes it 
comparatively easy for the general 
reader or student to select introductory 
material to meet his specific purpose. 
But with the rapid stream of changes in 
design and construction, new manuals 
are as necessary as they are welcome. 
An interesting survey of the funda- 
mentals of construction and mainte- 
nance in simple language, well clarified 
by a quantity of drawings and illustra- 
tions, is presented in Flight—Construc- 
tion and Maintenance. 

A thorough study of the subject is 
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given, from the making and reading of 
blueprints to the rigging of an airplane 
and the design of its propeller. Sections 
on woods used in airplane construction, 
metallurgy, and oxyacetylene welding, 
round out a complete picture of con- 
struction problems and operations. For 
so vast a subject, the chapter on main- 
tenance is well-ordered, if meager. The 
compactness of the material makes for 
easy assimilation by any beginner. 
For the student, the quiz questions and 
answers at the end of the book serve to 
point up the text. 

The companion volume (Flight 
First Principles) is correspondingly 
simple in its approach to the study of 
elementary flying principles, and is 
handled in the same style. A large in- 
troductory space is given to an interest- 
ing account of transportation as a busi- 
ness, outlining its evolution and the role 
of Aviation as the newest form of trans- 
portation. 

The theory of flight and aerodynamics 
comprise roughly a third of the book and 
are presented intelligibly. A chapter on 
soaring illuminates this fascinating field 
of aeronautics for the beginner, and a 
closing section on parachutes is interest- 
ing, but fails to provide a needed sum- 
mary of the book as a whole. 


Flight—Construction and Main- 
tenance, by Capt. Bailey Wright, 
W. E. Dyer and Rex Martin; 
The American Technical Society, 
Chicago, 1941; 259 pages, $2.50. 


Flight—First Principles, by 
Capt. Bailey Wright, James J. 
Smiley, Jr., and Rex Martin; 
The American Technical Society, 
Chicago, 1941; 283 pages, $2.50. 


Practical Flying 


A reprint of the 1937 revised edition, 
this work provides an instructive sum- 
mary of the essentials of air navigation 
in cross-country flying. The founda- 
tion of the study is the ground work 
which the author deems a necessary 
preliminary to air work. This consists 
of an examination of the instruments, 
calculations and influential factors inci- 
dent to the planning and execution of a 
practical flight. 


How to Find Your Way in the 
Air, by G. W. Ferguson; Pitman 
Publishing Corporation, New 
York, 1940; 85 pages, $1.40. 








THE AERONAUTICAL REVIEW 





Dimensional Stability 
for Instrument Housings... 





al 


CT g-tohi-ladig-tile pin 


for Trim Tabs... 


..-- both are supplied by versatile BAKELITE Plastics 


What are the service characteristics you seek in plastics? 
Unfailing protection for sensitive instruments? Greater 
strength, yet lighter weight for control surfaces? Whatever 
your requirements, from the hundreds of different thermo- 
plastic and thermosetting materials at BAKELITE Plastics 
Headquarters you will find the correct material to meet 
your specific needs. 

Aircraft instrument housings have been molded for years 
from BAKELITE Phenolic Plastics. These materials provide 
the required dimensional-stability even when subjected to 
extreme variations in temperature and humidity. Ranking 
high in dielectric strength, too, they permanently safeguard 
vital electrical mechanisms against outside interference. 

Corrosion-resistant trim tabs for use on ailerons, elevators 
and rudders are now formed from a BAKELITE Phenolic- 
base /aminated material. Although weighing considerably 
less than similar metal parts, they exhibit far greater 
strength. Unlike rigid metal tabs, which frequently warp 


and bend permanently under strain, these plastic tabs are 
rcsilient and retain their shape despite severe stresses and 
vibration. 

To assist you in adapting these readily-available plastic 
materials to your particular needs, Bakelite Corporation 
gladly offers you the facilities of its Engineering and 
Laboratory Advisory Service. For complete information on 
BAKELITE Plastics write for Portfolio 46. 


BAKELITE CORPORATION, 30 East 42nd Street, New York 
Unit of Union Carbide and Carbon Corporation 
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AN IDEAL GROUP OF 
AERONAUTICAL 
TEXTS FOR AIRCRAFT 
FACTORY LIBRARIES 
AND 
TRAINING PROGRAMS 


Just Published: 
PROCEDURE HANDBOOK 
for AIRCRAFT STRESS 
ANALYSIS 
By Nye-Hamilton-Eames 
PRICE $4.00 


THE NEW CADET SYSTEM 
Especially adapted to 
Pilot Training Programs 
A Text k on Aviation 
By Lt. Leslie Thorpe 

Volume 1—Aerodynamies and The- 
ory of Flight. 

Volume 2— Materials, Construction, 
Rigging and Civil Air Regula- 
tions. 

Volume 3—Engines, Ignition, and 
Carburetion. 

Volume 4— Navigation and Meteor- 
ology. Radio Beam Flying and 
Orientation Procedure. 


A Complete Aviation Ground School 
Course of Study, $3.00 Per Volume 
THE CADET SERIES 
oe AIRCRAFT RADIO. By Wil- 
. Nye. Price $4.00. 
AVIATION —_ AND MAINTE- 
NANCE. - James G. Thompson. 
Price $3.0 
AIRCRAFT MA NUAL FOR INSPEC- 
TION, MAINTENANCE AND RE- 
PAIR. By Jack Lincke, Ensign, 
U.S.N.R. Price $3.50. 
A ran AERONAUTICAL DIC- 
TION ‘ree§ By Lt. Leslie Thorpe. 
Price $1. : 
METAL AIRCRAFT DESIGN & CON- 
STRUCTION. By Willis L. Nye. 


Price $3.00. 

NAVIGATION PACKAGE, Small tools 
for chart work. (Parallel rulers, 
protractor, dividers, scale and pencil.) 
Price $3.50. 


THE CADET 
ENGINEERING SERIES 
ELEMENTARY AIRPLANE  STRUC- 

RAL ‘ANALYSIS BY GRAPHIC 
fe Bg oe By James P. Eames. 


e $3. 
PRACTICAL” KERONAUTICAL ENGI- 
NG. By Willis L. Nye. Price 


$4. 

AIRCRAFT DRAFTING ROOM MAN- 
UAL. < James G. Thompson. 
Price $3.50. 

PROCEDURE HANDBOOK FOR AIR- 
CRAFT STRESS ANALYSIS. By 
Nye-Hamilton-Eames. Price $4.00. 


CADET 
SPANISH LANGUAGE SERIES 


Ideal for Export Departments and Latin- 
American students studying in the United 


States 
UN gee DE AERONAU- 
TICA—ESPANOL-INGLES, INGLES- 
ESPANOL Con Sus Definiciones II- 
lustrado. Por C. T. Reid. Precio: 
$3.00 con 4000 Definiciones. 
MANUAL DE AERODINAMICA. By 
Juan Klein Serralles. Price $3.00. 


DOS LIBROS NUEVOS* 
*CALCULOS ce PERFORMANCE DE 
LAS AVION S, por Juan Klein, 

Serrallés, Ing. ae —Precio $2.00. 
ee ae ESTABILIDAD Y CON- 
TROL DE LOS AEROPLANOS, por 
Juan a Sersalles _ ‘Ae.—Precio 

00. 


AVIATION PRESS, Dept. A.R. 
580 Market St. San Francisco, Calif. 


The Cadet System is your 
Aeronautical University 


DEALERS WANTED EVERYWHERE 
Write for Descriptive Circular 
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Dictionary of Engineer's Sketches 


A series of drawings are provided by 
the author with a view to supplying 
designers and draftsmen with the basic 
elements of mechanical and structural 
composition, classified and indexed to 
facilitate their selection. It contains 
line sketches of mechanical movements, 
devices, appliances and details, assem- 
bled to serve the engineer who develops 
the idea for doing a job and has forgot- 
ten how to get some of the detaiis drawn. 
Alphabetically arranged, it starts with 
anchors, adjusting devices, belt, gearing, 
ete., covering most of the common de- 
tails in mechanical and _ structural 
drawing. Although the book has no 
direct reference to any aeronautical 
matter as such, many of the details 
which aircraft design uses are included, 


The Engineer’s Sketch Book, 
by Thomas Walter Barber; Chemi- 
eal Publishing Co., New York; 
1940, 355 pages, $4.25. 


Power Plant Theory Text 


In a single volume, much of the scat- 
tered primary theory on the building of 
internal combustion power plants, ac- 
cumulated over a period of thirty years, 
is collected and their conclusions di- 
rected toward their particular applica- 
tions in modern aircraft. The text 
opens with a thorough study of the 
thermodynamics affecting the internal 
combustion engine, beginning with the 
application of Charles’s and Boyle’s 
laws, and explains the various types of 
expansion, compression-ignition, con- 
stant and variable pressure cycles. 

Actual practice of this theory is 
treated. The Otto cycle is subjected 
to careful study as well as the working 
theory of the engine in actual operation. 
Engine performance, indicated horse- 
power, variations of pressures and tem- 
peratures, volumetric and thermal ef- 
ficiency are considered. The chemical 
aspect of the combustion process, fuels 
and carburetion systems are studied 


next, explaining in detail the workings . 


and advantages of the much-discussed 
fuel injection system. 

Various systems of supercharging 
modern aircraft engines are studied 
from theory to the most modern appli- 
cation, with actual figures on currently 
used power plants. Air and _ liquid 
cooling, modern cowling, and radiator 
systems are explained and the considera- 
tions for their design studied. The 
book closes with chapters on the effects 
of altitude on engine power and effect 
and control of engine temperatures. 


Aircraft Engines, by A. W. 
Judge; D. Van Nostrand Com- 
pany, Ine., New York, 1940; 
380 pages, $5.50. 
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JUST PUBLISHED— 


Aircraft 
Electricity 


for Electricians and Designers 


By Norman J. Clark 
and Howard E. Corbitt 


Electrical Engineers, Lockheed Aircraft 


‘THIS up-to-the-minute book gives 

the information that is wanted today 
in practical shop installation, inspection, 
and design calculations. Until now, 
the electrician and designer have had 
to pick up this knowledge as best they 
could because no book of this kind was 
available. 


Here it is, right from shop instructions, 
standards, and drawing board—exactly 
what is wanted for individual use or 
rapid group training. The book will be 
of particular interest to: (1) the elec- 
trician with practical shop questions, 
and the designer making calculations 
and layouts; (2) the electrical parts 
manufacturer concerned with aircraft 
equipment; (3) the practicing aircraft 
electrical engineer. $2.50 
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WIN YOUR WINGS! 


Read 


MODERN 
FLIGHT 


Cloyd Clevenger 
Price $2.95 

















This big new book explains in 
simple, interesting style all there is to know 
about flying a plane from the elementary 
stage to the first solo and then on through the 
intermediate and advanced acrobatic stages. 
Brilliant illustrations and step-by-step dia- 
grams, drawn by the famous aviation-illus- 
trator, Clayton Knight, enable the reader to 
learn quickly and accurately. 


In addition, it also contains information on 
how to get FREE FLIGHT TRAINING at 
Government expense. 


Send for free descriptive folder “*R"’ 


RETURN THIS COUPON TODAY! 


Noble and Noble, Publishers, Inc. 
100 Fifth Avenue, New York 
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Aluminum Analysis 


The second edition of this standard 
reference handbook deals with the 
methods of analyzing aluminum as 
standardized and developed by the 
chemists of the Aluminum Company of 
America. The methods outlined for the 
precise and accurate qualitative and 
quantitative analysis comprise the 
greater part of the material. 

The history and background of the 
various methods of analysis are given, 
followed by certain necessary basic 
information on solution and separation 
of aluminum by various methods. 

Actual analytical study starts with 
an examination of the common impuri- 
ties found in aluminum and a descrip- 
tion of routine analysis. A detailed 
examination of the elements commonly 
alloyed with aluminum and of the ac- 
cepted method for determining the ex- 
tent of their existence in the sample 
tested follows. 

A chapter is devoted to the study of 
Albron powder and paste, the powdered 
metal used in pigments and paints. 

Like its forerunner, this text was 
created to be a handbook for chemists 
and metallurgists. It is compact, sim- 
ple and easy to use. 


Chemical Analysis of Alumi- 
num, by H. V. Churchill and R. 
W. Bridges; Aluminum Research 
Laboratories of the Aluminum 
Company of America, New 
Kensington, Pa., 1941; 120 
pages, $0.50. 


Flight Primer Revised 


One of the most popular books on fly- 
ing instruction, Your Wings, in its re- 
vised edition is again brought up-to-date. 

A practical students’ guide, it is pro- 
fusely illustrated. After the reader has 
“‘soloed”’ the book discusses aerobatics 
and its importance to the finished flyer. 
Chapters on avigation, map-making, 
cross-country flying, meteorology, in- 
struments and military flying follow. 
In the sections on ‘‘Motor Oils and Gaso- 
lines,” “The Engine and Its Food” and 
‘Radio and Aireraft’’ technical informa- 
tion is imparted in a simplified manner. 

The final chapter contains interesting 
data on air transportation as well as an 
account of the author’s first flight as a 
passenger on an airliner. 


Your Wings, by Assen Jordan- 
off; Seventh Edition, Funk & 
Wagnalls Company, New York, 
1940; 282 pages, $2.50. 


Home Study Course in Blueprint 
Reading 


This series handles most of the com- 
mon phases of blueprint reading, de- 
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voting part of this series of 24 booklets 
to aviation and related subjects. The 
approach is unusual, due to the applica- 
tion of the Shadow-graph method, which 
requires the student to visualize blue- 
prints as the patterns cast by objects at 
particular angles. Much of the early 
portion is devoted to basic study of 
what blueprints are, how they are inter- 
preted and how their interpretations are 
applied. 

From this point on, the information 
is applied to various industries and 
trades. Some of these studies, such as 
print reading for threads and gears, 
precision instruments and patent draw- 
ings, machine shop drawings, maps and 
surveys and welding are indirectly use- 
ful to embryo aviation technicians. 

The sections on internal combustion 
engines contain some direct aviation in- 
formation. Two sections are devoted to 
print reading of aircraft and aircraft 
equipment. Although these sections 
are not as thorough and accurate as they 
might be and lack sufficient information 
on modern sheet metal handling, much 
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book, Your Wings. 


basic knowledge is pretty clearly offered. 


A.T.I. Home Study Course in 
Blueprint Reading; Austin Tech- 
nical Institute, Newark, 1941; 24 
sections, 576 pages, $8.95. 


Guide to Ground Training 


Especially written for applicants for 
“Ground Instructor Ratings,” this text 
is intended to provide a coverage of ex- 
amination material on the history of 
aviation, aircraft and the theory of 
flight, aircraft power plants, instruments, 
aerial navigation, aeronautical meteor- 
ology, civil air regulations and airtraffic 
rules. Questions and answers on each 
subject, and on private, commercial and 
C.A.A. ground instruction rating ex- 
aminations, facilitate a summing-up of 
the field covered. 


Ground Instructor, by Charles 
A. Zweng; Quiz System Publi- 
cations, Glendale, Calif., 1941; 220 
pages, $3.00. 
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A Restatement of Industrial 
Management 


Working from the thesis that admin- 
istration and management comprise 
“the art and science of getting work 
done,” this summary of the principles 
and methods of control in industry is 
directed toward a new interpretation of 
management—a view reflecting the 
transition through which it is passing 
and emphasizing the influence of engi- 
neering economy upon the techniques 
and practice of management. 

From the evolution of industry, and 
of management as its counterpart, the 
study proceeds to the theory of organi- 
zation for control and operation. Prac- 
tical applications and standards are dis- 
cussed as they pertain to the control of 
materials in manufacturing, time stand- 
ards as determined by time and mation 
study, cost accounting, plant mainte- 
nance (and depreciation as an element of 
cost), labor management and employer- 
employee relations. The two final 
chapters are given to summaries on the 
measurement of performance and re- 
search in industrial administration and 
management. 


Principles of Industrial Man- 
agement, by L. P. Alford; The 
Ronald Press Company, New 
York, 1940; 531 pages, $4.50. 


MACHINISTS 


AND TOOL MAKERS HANDY BOOK 





A Ready Reference 


Tells How to Operate 
and Set Up Lathes. 
Screw and Milling 
Machines, Shapers, 
Drill Presses and All 
Other Machine Tools. 


A Key to Shop Practice 
In All Branches. For 
Every Machinist, 
Toolmaker, Machine 
Operator, Draughts- 
man, Metal Worker, 
Mechanic and Stu- 
dent. 


5 Practical Books 
in One! 60 Fully 
Illustrated Chapters 


Mod- 
Shop 





Practice. 2—Blue Print Reading and How to 
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Get this information for yourself. Mail cou- 

pon today. No obligation unless satisfied. 

COMPLETE e PAY ONLY $1 A MO. 
AUDEL, PUBLISHERS; 49 W. 23rd St., New York 
Mail AUDELS MACHINISTS & TOOL- 
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Byrd Meteorological Data 


Meteorological data obtained by the 
two Byrd Antarctic Expeditions, 1928- 
30 and 1933-35, were previously pub- 
lished in Supplement 41 (1) of the 
Monthly Weather Review. The present 
supplement contains tabular and graphi- 
cal summaries of these data. 


Monthly Weather Review, 
Supplement No. 42, by G. Grim- 
minger; U.S. Department of 
Agriculture, Weather Bureau, 
Washington, D. C., February 
1941; 106 pages, $0.35. 
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STEP TURN WITH POWER 








Directions for handling a seaplane in water 
from the book Your Wings. 


Second Edition of Drafting Text 


While this textbook, like its prede- 
cessor, has no direct bearing on avia- 
tion, its place as a standard drawing text 
makes it indirectly important to the 
industry. Starting from the genesis of 
technical drawing, the explanation of 
instruments and materials, it simplifies 
the drafting mathematics and geometry, 
explains lettering, various types of pro- 
jections and views, perspective, inter- 
sections. and development and presents 
a complete study of dimensioning. 

The chapter on welding, newly added 
to the text, comes the closest to being 
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direct aviation material. The direc- 
tions for the execution of topographic 
drawings and contour maps are also 
directly applicable to specialized avia- 
tion use. 


Technical Drawing, by Fred- 
erick E. Giesecke, Alva Mitchell 
and Henry C. Spencer; The 
Macmillan Company, New York, 
1940; 676 pages, $3.00. 


Answers on Welding 


This volume employs a question and 
answer method for treating the welding 
problem. It was evidently written as 
a handbook for practical welders and 
welding students, and transmits infor- 
mation through the medium of ques- 
tions typical of those which a student 
might ask his instructor. 

Various methods of welding—fire, 
resistance, arc, gas, thermit and fusion— 
are explained briefly. The book, then 
takes up such practical subjects as the 
working of electric welding equipment, 
the basic theory of electrical welding, 
the setting up of a job, electrodes, types 
of joints and their handling, etc. Prac- 
tice jobs are laid out. Common mis- 
takes are indicated. All common phases 
of this work are covered, including car- 
bon are welding and cutting. 

Other welding processes are handled 
in a like manner. After they are ex- 
plained, the remainder of the book con- 
cerns itself with particular problems in 
welding and the selection of the best 
methods for accomplishing a particular 
union for various projects. An entire 
chapter is devoted to the use of welding 
in aircraft. The book closes with 
chapters on heat treating, face harden- 
ing and cutting. A glossary of terms 
and symbols is included. The volume 
has a plain, straightforward air which 
should make it useful as a production 
reference book. 


Audels Welders Guide, by 
Frank D. Graham; Theo. Audel 
and Co., New York, 1940; 422 
pages, $1.00. 


Aviation Careers 


The story of two young men who 
wanted to “get into aviation.” Both 
attended the Boeing School of Aeronau- 
tics. One studied to become a mechanic, 
the other a pilot. 

Written in the form of a novel, it 
traces their progress through school and 
into jobs with a transcontinental air 
line. 

A “Table of Aeronautical Occupa- 
tions” is included which lists the various 
jobs in the field of air transportation. 


Flight 7, by Robert E. John- 
son; Dodd, Mead & Company, 
New York, 1941; 242 pages, 
$2.00. 
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Light Metals and Alloys 





A bibliography giving references for research in this specialized field. Revised and brought up-to-date from the fifty volume Bibliography of 
Aeronautics compiled and published with the cooperation of the Work Projects Administration from the Aeronautical Index of the I.Ae.S. 
References have been classified and cross-indexed. 


In order to make bibliographies of greater assistance to readers, 
the editors, with the cooperation of The Paul Kollsman Library, 
will in this and future issues give a brief résumé of the subject 
under discussion. The present bibliography on Light Metals and 
Alloys proved to be of such length as to make its publication 
in one issue impracticable. The bibliography in this issue 
therefore concerns itself only with Aluminum. Section 2, which 
will appear in the June issue of the Review, will give references 
to Beryllium, Magnesium, Alclad and Duralumin. 


Light Alloys 


HB pe: ARE many structural materials available for the 
manufacture of aircraft and the selection of the materials 
to be used has always been one of the most important prob- 
lems with which the designer has been confronted. Any 
structural material which has the following properties is of 
importance in modern airplane and engine production: high 
ratio of strength to weight; low initial cost; ease of fabrica- 
tion; suitability for close designing; ability to be formed into 
convenient shapes. 

The engineers and metallurgists realize that every pound of 
weight saved in construction means an additional pound of 
payload gained, and are therefore continually searching for 
stronger and lighter materials. The aviation industry has 
always been willing to pay a higher price for low specific 
gravity. At the present time the industry is expanding very 
rapidly and the development, properties, fabrication, and 
present and future applications of light alloys in the construc- 
tion of the airplane and its engine offers a timely subject for 
discussion. 


Aluminum Alloys 


A survey of the aircraft materials available shows that 
aluminum alloys are used more than any other material in the 
construction of the airplane, both in the structure and cov- 
ering. Practically all airplane fuselages are made of either 
riveted aluminum alloy or welded chrome-molybdenum steel 
tubing. The extensive use of aluminum alloys in aircraft 
construction is due to their high strength, low weight, and 
ability to be easily formed, machined, welded, riveted and 
forged with standard equipment. 

Aluminum is found in most clays, however, the bauxite ore 
is the principal commercial source. Pure aluminum is soft 
and ductile and is used mostly in the form of sheets for the 
manufacture of parts which are not required to carry a load. 
It is about '/; as heavy as steel and by heat treatment and ad- 
dition of other elements its strength can be made equal to 
that of structural steels. Aluminum sheet can be easily 
shaped into cowlings, panels, etc., but parts manufactured 
from pure aluminum may buckle or fail at bolt or rivet holes. 

The aluminum used in the modern airplane contains from 
2 to 10 per cent of some hardening material such as zine or 
copper. Some aluminum alloys also contain small amounts 
of tin, manganese, nickel, silicon and other elements. The 
properties of the alloy produced can be varied by adding these 
materials singly or in various combinations to pure aluminum. 
The copper alloys are more ductile and less porous than the 
zine or copper-zine series. Copper has the same effect on 
aluminum as carbon has on steel, 7.e., after heat treatment it 
greatly increases the strength and toughness of the material. 

Aluminum silicon alloys are ductile and have excellent 
thermal conductivity and strength characteristics and are 
now being used for many engine parts. Aluminum silicon 
alloys also make good castings as they solidify quickly and 
therefore reduce the effects of strain caused by changes of 
cross section. Aluminum nickel alloys are highly resistant to 
corrosion and have the same physical properties as the copper 
alloys, however, they are expensive and difficult to mix and 


cast. The addition of tin makes the metal easier to cast, while 
the addition of manganese increases the tensile strength and 
hardness of the casting. The strength and hardness of 
aluminum alloys are increased by heat treatment. 

There are two types of aluminum alloys: wrought alloys 
used principally for aircraft structures and cast alloys used in 
aircraft engines. There are three methods of making castings: 
sand casting, permanent mold casting and die casting. Sand 
casting is the most common and is used in the manufacture 
of complicated shapes requiring many cores, or when only a 
few parts are required. Permanent mold casting is similar 
to sand casting but a metal mold is used which permits the 
manufacture of many pieces of greater accuracy and smooth- 
ness. Die casting is used for producing small parts which 
must be accurate. The metal is forced into molds and the 
castings made by this method are superior in finish and ac- 
curacy and require less machining than other forms of cast- 
ings. 

Aluminum alloy castings are gradually being used in the 
manufacture of parts subjected to high stress which were 
formerly made from wrought alloys. By substituting cast 
alloys for wrought alloys, components of high strength closely 
approximate to the final form can be obtained at a lower cost. 
The use of expensive dies is avoided and machining is greatly 
reduced as attachments can be built into the casting itself. 
This simplifies the assembly and also reduces the labor and 
tooling costs. 

The use of castings has, however, not been completely suc- 
cessful, and extensive testing is required before any change is 
made from a forged to a cast part. 


Duralumin 


Duralumin was the most important of the aluminum alloys 
in the early days of metal aircraft construction. There were 
many other aluminum alloys available but little was known 
about their properties and characteristics. Duralumin is an 
alloy of aluminum, copper, magnesium, manganese and sili- 
con. It contains about 4 per cent copper and 0.5 per cent of 
both magnesium and manganese. Its metallurgy and fabri- 
cation properties are well known. The ultimate strength of 
duralumin is increased about 50 per cent by heat treatment 
and aging. Its strength/weight ratio is approximately the 
same as the strength/weight ratio of medium alloy steels. 
Under certain conditions the corrosion characteristics of 
duralumin are very bad and it is also subject to intercrystalline 
corrosion if it is not properly heat treated. 

The “atmospheric aging’’ characteristic of duralumin pre- 
sents many problems to the airplane manufacturer. One of 
the main problems is the handling and storage of duralumin 
rivets. If the rivets ‘are not used when made they age and be- 
come hard and cannot be used for cold riveting. Age hard- 
ening of duralumin rivets can be delayed by storing them in 
low temperature containers. This practice of cold storage is 
often used as it is impracticable to use hot riveting methods for 
joining duralumin. Duralumin rivets which have been stored 
at low temperatures must be used within a few hours after 
removal from the containers. Because of these storage diffi- 
culties some manufacturers use pure aluminum rivets for the 
joining of duralumin. 


Alclad 


Alclad is the trade name of an aluminum alloy which has 
been coated on both sides with a layer of pure aluminum. 
Diffusion of the surfaces in contact is obtained by rolling the 
alloy sheet at a high temperature between two thin sheets of 
pure aluminum. This surface layer of pure aluminum protects 
the alloy which it covers. The tensile strength and yield 
strength of alclad are about 10 per cent lower than the 
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strengths of uncoated alloys. Its properties and character- 
istics are about the same as duralumin and it can be bent, 
stamped, cut and welded without affecting its corrosive re- 
sistance. At the present time alclad is available in the form 
of sheets, wire, rods, bars and sections. Attempts have been 
made to make cast alclad by lining the mold with aluminum 
foil. Alclad sheets are widely used in the aircraft industry, 
and where it is subject to severe service conditions, such as in 
the construction of seaplane floats, it is usually further pro- 
tected by painting or by anodic treatment followed by paint- 
ing. 

Welding Aluminum Alloys 


Pure aluminum and all its alloys may be welded. The oxy- 
acetylene method has been found to be the best, although at 
the present time electric spot and seam welding is being rap- 
idly developed. The aircraft industry is greatly interested in 
this method of production as it has been shown that a spot 
weld costs only .25 cents while the cost of driving an average 
rivet varies from 1.5 to 3.5 cents. There is also a saving in 
production time and the parts manufactured are lighter and 
have a smoother surface. Although spot welding has these 
advantages, it has not been used to a great extent in this 
country except for semi-structural parts, as it is not regarded 
as a safe method of joining light alloys for use in highly 
stressed parts. However, its use in Europe has become quite 
general. Recent tests made by Junkers prove that spot 
welding can be used without difficulty for joining parts of 
aluminum and hydronalium. These tests also showed that 
Elektron presents some difficulties but may be welded, and 
that at the present time, difficulties of welding duralumin 
sheet have not been overcome. The use of welding to join 
duralumin increases its liability to corrosion. The strength 
of spot welds of duralumin and alclad may be increased by 
heat treatment and aging after welding. Further knowledge 
regarding the conditions necessary for the production of spot 
welds of even quality and predictable shear strengths is re- 
quired before this method of joining materials becomes com- 
mon practice in aircraft production. 


Magnesium Alloys 


The use of magnesium alloys in aircraft construction is in- 
creasing and its exponents claim that it will eventually re- 
place aluminum alloys. At the present time magnesium cast 
alloys are being used for engine parts which are not subjected 
to excessive heat, and for landing and tail wheels, window 
frames, housings, equipment mounts, air intake scoops, etc. 
Magnesium sheets and extrusions are used for such non- 
stressed parts as wheel fairings, partitions, cabin fittings, 
seat parts, framing, trimming, oil tanks, etc. Magnesium 
sheet has been more widely used for fuselage covering, cowling 
and fairing in Europe than in this country as in Europe these 
parts are formed by hand while in this country the practice is 
to press form them. While heating of the magnesium sheet 
presents complications and requires special equipment, this 
difficulty has been removed as a hot forming press has been 
recently developed. Forged propeller blades of magnesium 
alloy have been manufactured and the application of magne- 
sium alloys to the airplane structure is rapidly increasing. 

Magnesium is found in large quantities in this country. 
It is produced commercially by the electrolysis of molten 
magnesium chloride. The physical properties of pure mag- 
nesium, especially its softness and low strength, make it un- 
suitable for structural use. Magnesium readily alloys with 
other elements and alloys can be obtained which have satis- 
factory strength/weight ratios. Dow Metal and AM alloys 
are the most widely used magnesium alloys in this country 
while Elektron is the best known alloy in Europe. These 
magnesium alloys contain from 88 to 98 per cent magnesium 
with small amounts of aluminum, zinc, copper, tin, iron, 
manganese, cadmium and silicon. Zine and aluminum are 
the principal metals used for alloying. Magnesium alloys are 
the lightest commercial alloys available and are about */; the 
weight of duralumin and '/, the weight of steel. The castings 
have physical properties equal to those of the average alumi- 
num alloy and. are about 40 per cent lighter. The wrought 
alloys have properties almost the same as those of duralumin 
and are also 40 per cent lighter. Magnesium alloys can be 
sand or die cast, machined, riveted and welded, but can be 
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bent and formed only with difficulty and have low corrosive 
resistance, especially when in contact with salt water. 

Magnesium alloys have excellent machining qualities. 
When machining these alloys there is a slight fire hazard 
which must be guarded against, especially when fine cuts are 
being made. Magnesium alloys weld as easily as aluminum 
or steel. They may be welded by any of the known com- 
mercial methods, but gas and electric welding are the two 
methods most generally used. When gas welding magnesium 
alloys the welding rod must be of the same composition as the 
material being welded and a special flux must be used. Mag- 
nesium alloys may be also joined by riveting, but magnesium 
alloy rivets are not used because of their tendency to harden 
when cold worked. Bending, spinning and forming are more 
difficult than with other metals as magnesium work hardens 
very rapidly when cold. When heated, magnesium alloys 
can be worked with ease, and sheets can be formed with regu- 
lar drop hammers now used in the aviation industry. 

Recently magnesium alloys have been considered for use 
as a material of construction for the entire airplane structure. 
Results to date have been successful and test wing panels are 
now being built. As is to be expected, some difficulties have 
been encountered, but results accomplished indicate that 
magnesium alloys used in the airplane structure will save 
weight, reduce costs and increase the aerodynamic efficiency 
of high speed airplanes. It appears from recent investiga- 
tions that magnesium alloys should be considered for use in 
monocoque construction. Tests made on a tail fin of this 
type of construction showed that a considerable saving in 
weight was gained by the use of magnesium sheet. 


Beryllium 


Beryllium possesses many excellent properties which make 
it of great interest to the engineer. It is as light as mag- 
nesium and is very hard. This hardness, which is its most 
outstanding property, is unfortunately accompanied with 
brittleness and lack of ductility. The strength/weight ratio 
of beryllium is about 3 times that of the best aluminum alloy 
and its modulus of elasticity is 30 per cent greater than that 
of steel. Attempts have been made in this country and in 
Germany to produce beryllium on a commercial scale as its 
high price prohibits its use in airplane construction. The 
cost of pure beryllium is $30 per lb., however, a recently per- 
fected method of extracting it from ores and residues may re- 
duce its cost. 

There are many possible applications for this material in the 
aircraft industry. It should be useful as a hardener and 
straightener of other materials, but in such small percentages 
as not to significantly assist the weight factor. Beryllium’s 
lack of ductility prevents its use in the airplane structure but 
it can be cast and hot rolled, and its toughness should make 
it a useful material for armour plate for the protection of 
flight personnel and fuel tanks. Beryllium will not alloy with 
magnesium but it will alloy with aluminum. It is possible 
to deposit beryllium on aluminum alloys and other metals. 
This coating provides a hard surface which is highly resistant 
to corrosion. Beryllium has been alloyed with copper and 
nickel. The addition of 1 to 3 per cent beryllium to these 
materials greatly increases their hardness and the nickel- 
beryllium alloys recently developed in Germany and in this 
country are somewhat non-magnetic, highly resistant to cor- 
rosion and have high tensile properties. The use of beryllium 
on a large scale in aircraft construction depends upon the 
price at which it can be commercially produced, as compared 
with stainless steel of similar strength. 


Corrosion of Light Alloys 


The corrosion resistance of light alloys, with and without 
protective coatings, is an important factor in their selection 
for use in aircraft construction. Pure aluminum is highly 
resistant to fresh water corrosion, but the addition of most 
of the alloying elements reduces this resistance. Therefore, 
protection must be given to aluminum alloys especially when 
used in areas where salt water is present. 

Aluminum alloy protective coatings are of three types: 
organic coverings such as paints, lacquers, varnishes, and 
greases; metallic coverings such as electro deposits; and 
chemical or electro-chemical treatment. Anodizing is the 
most successful method. This is a process for oxide-coating 
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aluminum alloy surfaces, and is specified as a final anti- 
corrosion finish. Anodizing accentuates any faults present 
in the metal and although a good sand casting may be ano- 
dized, die castings, due to their finer grain and more even 
structure, give better results. Welded parts can be anodized, 
but to prevent the weld from showing colors of anodic film, it 
is necessary to use a welding rod of the same composition as 
the metal being welded and to avoid spreading the heating ef- 
fect at the weld. 

The main objection to the use of magnesium alloys in air- 
craft construction is its corrosive characteristics. During 
recent years manufacturers both here and abroad have de- 
voted considerable attention to the development of methods 
for protecting magnesium alloys against corrosion. The high 
chemical activity of magnesium makes the problem of pre- 
venting its corrosion a difficult one. Several methods of 
surface treatment have been developed such as metal coat- 
ing, chemical treatment, natural weathering, anodic oxidation 
and mechanical roughing. Tests made in this country, and 
also in Great Britain, France and Germany, have shown that 
the best results are obtained from the chemical bath treat- 
ment. The object of these treatments is to form a suitable 
base for the application of paints. In this country, magne- 
sium alloy parts used in aircraft construction are given either 
a chrome-pickle treatment or an anodic treatment and are 
then painted. These treatments increase their resistance to 
salt water corrosion. Magnesium is a highly electropositive 
metal and its alloys must be insulated from contact with 
other metals to avoid electrolytic corrosion. Welding cor- 
rosion is very easily set up in magnesium alloys and pre- 
cautions must be taken to avoid it. 

Since 1925 the National Bureau of Standards has been in- 
vestigating the corrosion of metals used in aircraft. The fol- 
lowing is a suinmary of the results they have obtained from 
tests made on light alloys: 

1. The corrosion of alloys of the duralumin type is of two 
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distinct kinds: surface pitting and intercrystalline attack. 
Surface pitting is similar to the rusting of ferrous metals and 
can be reduced, at a slight loss of strength, by keeping the 
iron and copper content low. The intercrystalline type does 
not appear upon the surface but penetrates into the interior 
between the grain boundaries. It is largely caused by incor- 
rect heat treatment and causes embrittlement. It can be 
mitigated by correct heat treatment and control of cooling 
rates. 

2. The best protective coating on aluminum alloys under 
marine conditions was found to be anodic coatings used in 
conjunction with a good grade of aluminum pigmented var- 
nish. 

3. Intercrystalline corrosion does not occur in magnesium 
rich alloys. It was found that resistance of binary alloys to 
corrosion decreases with increase in aluminum content. 
The addition of zinc to magnesium aluminum alloys im- 
proved their corrosion resistance and the addition of 4 to 
6 per cent of tin proved very successful. The corrosion re- 
sistance of magnesium alloys has greatly improved due to the 
improvement of purity of the alloying elements used. 

4. The surface coatings for magnesium alloys that have 
been developed are not as efficient as the anodic coatings used 
on aluminum alloys. However, the coatings used improve 
the adherence of paints. Tests have shown that good grades 
of aluminum pigmented paint, used in conjunction with a 
satisfactory surface treatment, have protected the better 
corrosion resistant magnesium alloys during five years’ ex- 
posure to weather at marine localities. 

5. Gas welds of both aluminum rich and magnesium rich 
alloys are very resistant to corrosion. Spot welds were more 
susceptible to attack, while seam welds were noticeably so. 

6. The ratio of the areas of dissimilar metals in contact 
often proves a determining factor in corrosion. The insertion 
of insulators between the surfaces appears to give promising 
results. 
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Anodic Oxidation of Aluminium; Meal Industry, 
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The Anodic Oxidation of Aluminum, by J. W. 
Cuthbertson; Journal of the Institute of Metals, 
July 1939, pages 303-325. 

The Influence of Static Stress and Heat Treat- 
ment on the Intercrystalline Corrosion of Some 
ts ht Aluminum Alloys, by J. D. Grogan and 

7. Viennese Aircraft Production, June 1939, 
ae 272, 273. 

Ueber den Einfluss der Waermebehandlung auf 
das Korrosionsverhalten der Aluminium-Mag- 
nesium-Silizium-Legierungen, by P. Brenner and 
W. Feldman; Zeitschrift fuer Metallkunde, April 
1939, pages 97-101. 

Combating Corrosion in Design and Construc- 
tion, by R. 8. Barnaby; Journal of the R.Ae.S., 
March 1939, pages 211-215 


_ Sullo Studio delle Corrosioni, dei Metalli im- 
piegati nella Tecnica, by O. Searpa; Alluminio, 
January-February 1939, pages 1-4. 

Sur la Corrosion Gee Assemblages soudes 
d’Alliages legers, by J. Cournot and M. Baud- 
rand; C. R. Acad. he. January 23, 1939, pages 
280-282. 

Anodising Aluminum and Its Alloys, by V. F. 
Henley; Aircraft Production, January 1939, 
pages 106-109. 

The Effect of Continuous Weathering on Light 
a. Alloys Used in Aircraft, by W. M wt so 

Govt. Print. Off., 1939, 27 pages. (N.A.C.A. 

Technical Report No. 663.) 

Metallische und oxydische Schutzueberzuege 
auf Aluminium und Aluminiumlegierungen, by 
Eugen Werner; Carl Hanser, Muenchen, 1939, 
106 pages. 

Protection of Aluminum and Its Alloys against 
Corrosion, by W. L. Fink; Metals Handbook, 
American Society for Metals, 1939, pages 1323 
1325. 

Tide Water and Weather Exposure Tests on 
Metals Used in Aircraft, by W. Mutchler and W. 
G. Galvin; W ashington, 1939, 27 pages. (N.A.- 
C.A. Technical Note No. 736) 


1938 


Korrosionsschutz von Aluminium-Magnesium- 
Legierungen durch Plattieren, by P. Brenner; 
Metallwirtschaft, December 2, 1938, pages 1272 
1276. 

Einfluss der Kaltverformung auf die Festig- 
keitseigenschaften und Korrosionsbestaendigkeit 
einer Aluminium-Legierung mit 7% Magnesium, 
by K. Bungardt; Metallwirtschaft, December, 
1938, pages 707, 708. 

Korrosionsschutz von Al-Cu-Mg-Legierungen 
mit Hilfe durchdiffundierter Deckschichten, by 
H. Kostron; Aluminium, November 1938, pages 
775-784. 

Untersuchungen ueber die ery ne ol 
dung von Aluminium und Magnesium Enetlegi 
rungen, by F. Bollenrath and E. Schiedt; ict. 
schrift fuer Metallkunde, October 1938, page 357. 

Corrosion-Resisting Materials, by Francis A- 
Fox; Flight, July 28, 1938, page 82. 

Chemischer Oberflaechenschutz von Leicht- 
metallen, by W. Simmank; Werkstatt und Be- 
trieb, July 1938, pages 177-179. 

Corrosion Resistance Tests of Aluminum and 
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LIGHT METALS AND 


Its ators, by J. W. Smith; Metropolitan Vickers, 
May 20, 1938, page 15. (Technical Bulletin No. 
611.) 

Anodic Oxidation of Aluminum and Its Alloys, 
by J. D. Craig; Journal of the R.Ae.S., May 
1938, pages 603-612. 

Versuche ueber die Korrosion von Leicht- 
metailen durch aggressive Waesser, by W. 
Mialki; Aluminium, May 1938, pages 315-320. 

Oberflaechenkorrosion und ihre Vermeidung, 
by E. Ruppel; Aluminium, February 1938, pages 
94-106. 

Beitrag zur Kenntnis der Spannungskorrosion 
bei Knetlegierungen, by Friedrich Carl Althof; 
Sens. January 20, 1938, pages 60- 


ye Kontaktkorrosion von Aluminium-Legie- 
rungen, by K. Matthaes and W. Schulz; Luft- 
fahrtforschung, January 1938, pages 54 -59, 


1937 


Corrosion of Aluminium, by H. Lichtenberg; 
Metal Industry, December 10, 1937, page 574. 

Ueber die Normung der Korrosionspruefver- 
fahren fuer Leichtmetalle, by P. Brenner; Chem- 
ische Fabrik, November 24, 1937, pages 486-491. 

Corrosion Probability; Aluminum, by R. B. 
Mears and R. H. Brown; Industrial and Engi- 
neering Chemistry, October 1937, pages 1087-— 
1091. 


Permanent Surface Protection for Aluminum, 
by D. C. Mandeville; Engineer, August 27, 1937, 
pages 58-61. 

Testing Oxide Coatings on Aluminum; Metal 
Industry, July 23, 1937, pages 91-93. 

Einwirkung von Salzspruehnebeln auf Alumin- 
iumlegierungen bei gleichzeitiger statischer Bean- 
spruchung, by R. Irmann and W. Mueller; 
Schweizer Archiv, June 1937, pages 158-166. 

Mechanische Oberflaechenbehandlung von 
Aluminium und seinen Legierungen, by A. Zeer- 
leder and E. Zurbruegg; Aluminium, June 1937, 
pages 366-371. 

Ueber die Seewasserbestaendigkeit der Alu- 
minium Knetlegierungen des Flugzeugbaus, by F. 
Bollenrath and H. Goerber; Aluminium, June 
1937, pages 349-358. 

Oberflaechenangriffe bei Leichtmetallen, by 
H. A. J. Stelljes; Aluminium, May 1937, pages 
291-298. 

Oberfiaechenschutz von Leichtmetallen, by 
A. Koppenhofer; Aluminium, May 1937, pages 
315-318. 


1941 


High Speed Production Spot Welding of Alumi- 
num Alloy; Aero Digest, April 1941, pages 121, 
122. 


The Spot Welding of Light Alloys, by G. H. 
Field and H. Sutton; Aircraft Engineering, 
January 1941, pages 17-26. 


1940 


Aluminum Alloy Extrusion, by E. V. Pannell; 
Iron Age, November 28, December 5, 1940, pages 
27-30; 41-43, 92. 

Faults in Light-Metal Castings; Some Obser- 
vations on the uence of Casting Faults on the 
Strength of Light-Alloy Cast Components, by 
F. Bollenrath and E. Schiedt; Aircraft Engineer- 
ing, November 1940, pages 332- 335, 338. 

Problems of Porosity in Aluminium Alloy Cast- 
ings; Engineering, October 11, 1940, page 296. 

Aluminium Aircraft Forgings, by L. W. Davis; 
Metal Progress, October 1940, pages 515, 516. 

Heat Treatment of Aluminium Sheet; Aircraft 
Production, October 1940, page 338. 

Welding of Aluminium, by G. O. Hogland; 
Metal Progress, October 1940, page 483. 

Chill Cast Aluminium Alloy Rod—Its Use in 
Place of Extruded Rod; Metal Industry, Septem- 
ber 20, 1940, page 228. 

Die Casting Aluminium Alloys; The Aeroplane, 
September 20, 1940, page 330. 

The Forming of Aluminium-Alloy Sheet; 
Pg Engineering, September 1940, pages 

, 285. 

Practical Aspects of Hot Forging of Aluminium 
and Magnesium; Light Metals, September 1940, 
pages 215-222. 

hs oer of Aluminium for Aircraft, by 


Wood; Metal Progress, September 1940, 
a 274-334. 
Colouring of Zinc and Aluminium, by H. 
Krause; etal Industry, August 16, 1940, pages 
122, 123. 


Tools for Machining Aluminium Alloys, by W 


Aluminum Alloys Protected by Plating; Indus- 
trial and Engineering Chemistry, April 20, 1937, 
page 169. 

Corrosion Resisting Aluminum Casting Alloys; 
Metal Industry, April 16, 1937, page 464. 

Zur Oberflaechenbehandlung von Leichtmetal- 
len durch Diffusion, by W. Bungardt; Luft- 
fahrtforschung, April 1937, pages 204-208. 

Protection of Light Alloys, by E. C. J. Marsh 
and E. Mills; Aircraft Engineering, April 1937, 
pages 97-102. 

Ueber die Anwendung von Potentialmessungen 
zum Studium des korrosiven Verhaltens der 
Metalle, by L. Guitton; Korrosion and Metall- 
schutz, April 1937, pages 131-144. 

Anodizing of Aluminum Alloys in Chromic 
Acid Solutions, by R. . Buzzard; Automotive 
Industries, March 20, 1937, pages 463, 464. 

Anodic Treatments Prior to Plating on Alumi- 
num; Metal Industry, March 19, 1937, page 37. 

Anodizing of Aluminum Alloys in Chromic a 
Solutions of Different Concentrations, by R. 
Buzzard; Journal of Research of the Wotionai 
Bureau ‘of Standards, March 1937, pages 251- 
257. 


La Corrosione dei Metalli, by G. Guidi and G. 


Guzzoni; by Ulrico Hoepli, Milano, 1937, 373 
pages. 
Le Developpement Actuel des Etudes sur la 


Corrosion et leur Avenir, by R. Le Coeuvre; 
La Technique aeronautique, 1937, pages 255-266. 


1936 


Anodic Oxidation of Aluminum and Its Alloys; 
Engineer, December 25, 1936, pages 182, 183. 

Korrosi best: di Aluminium-Gusslegie- 
rungen, by Richard Sterner- Rainer; Aluminium, 
September 1936, pages 408-415. 

Beitrag zur Frage der Schutzschichtbildung auf 
magnesiumhaltigem Aluminium, by W. Celler; 
Zeitschrift fuer Metallkunde, July 1936, pages 
192-194. 

The Strength of the Oxide Film on Aluminum; 
Metallurgist, June 26, 1936, page 130. 

Oberfiaechenbehandlung von Aluminium und 
Magnesium; Zeitschrift fuer metallkunde, May 
10, 1936, pages 21-23. 

Oxydation fuer Aluminium und Al-Legierungen, 
by K. Altmannsberger; Technisches Zentralblatt 
fuer praktische Metallbearbeitung, April 1936, pages 
295-297 

Surface Treatment of Aluminum and Its 
Alloys; Metal Industry, March 13, 1936, page 
339. 
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A. Dean; Metal Industry, August 16, 1940, pages 
128-132. 

Machining of Aluminium Alloys, by W. A. 
Dean; Metal Industry, August 9, 1940, pages 102, 
05. 


Bonding of Rubber to Aluminum; Scientific 
American, August 1940, page 63. 

Investigation on the S 1 Pte | of Light 
Alloys, by Gordon H. Field and Sutton; 
Transactions of the Institute of Wilding. July 1940, 
pages 157-174. 

Manufacture of Al Alloy Sheet for Aircraft, 
by F. R. C. Smith; Aeronautics, July 1940, pages 
42-45. 

Welding Aluminum Alloys; A New American 
Machine for Spot-Welding Aircraft Components; 
Aircraft Production, July 1940, pages 234, 235. 

Gas Welding of Rolled Aluminium, by E. G. 
West; Metal Industry, June 28, 1940, pages 553- 
556. 

Heat Treating Light Alloy Castings, by H. G. 
Warrington; Metal Industry, June 7, 14, 1940, 
pages 493-496; 518-521. 

Der Einfluss von Warmbehandlung und Ver- 
formung auf die Eigenschaften einiger warmbe- 
handelter Aluminiumlegierungen, by H. Unkel; 
Metallswirtschaft, 1940, pages 37-44. (Abstract 
—Journal of the Society of the Chemical Industry, 
June 1940, page 455.) 

Heat Treatment of Light Alloy Castings; 
Metallurgia, May 1940, pages 17-21. 

Tools and Speeds for Machining Aluminum 
Alloys, by W. A. Dean; Metal Progress, May 
1940, pages 553-558. 

Heat-Treatment of Aluminum Alloys, by L. W. 
Kempf; Metal Industry, March 29, April 5, 1940, 
pages 288-290; 312-314 

Brazing the Alemiaim Alloys, by G. O. Hog- 
lund; The Welding Journal, Welding Research 
Supplement, April 1940, pages 123s—125s. 

Drawing of Aluminum, by L. J. Weber, and 
J. T. Weinzierl; Metal Industry, March 8, 1940, 
pages 231-234. 

Grinding, Polishing and Buffing Light Alloys; 
Light Metals, March 1940, pages 80-83 
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Wirksamer Korrosionsschutz durch Eloxal- 
schichten auf kupferhaltigen Aluminiumlegie- 
rungen, by A. Jenny; Aluminium, March 1936, 
pages 97-99. 

Light Alloy Practice, by H. G. Warrington; 
Metal Industry, January 24, 31, February 7, 
1936, pages 136-140; 160-166; 187, 188. 

Protection of Aluminum Alloys, by W. L. Fink 
ona F. C. Pyne; Aviation, February 1936, pages 

Kerresionsschuts fuer Aluminiumlegierungen; 
Automobiltechnische Zeitschrift, January 25, 1936, 
page 30. 

Pylumin Process for the Protection of Alumi- 
num; Engineering, January 3, i936, page 20. 

* Aluminum and Its Alloys in the Design of Cor- 
rosion-Resistant Material, by E. Dix, Sr., and 

B. Mears; Mechanical Engineer, 1936, Pages 
784- 792. 


1935 


Ueber den Oberflaechenschutz von Aluminium 
und Aluminiumlegierungen, by Walter Birett; 
Maschinenbau, November 1935, pages 615-618. 

Aluminiumplattierung, by H. G. Heine; 
Aluminium, September 1935, pages 467-476. 

Eine neue Oberflaechenpruefmethode im 
Dienste des Korrosionsschutzes, by A. Kufferath; 
Korrosion und Metallschutz, June 1935, pages 133- 
136 

Untersuchung der Gefuegekorrosion der Alu- 
miniumlegierungen, by G. W. Akimov and A. 8. 
Oleschko; Korrosion und Metallschutz, June 1935, 
pages 125-132. 

Sea Water’s Action on Aluminum, by F. Gio- 
litti; Metal Progress, May 1935, pages 62, 78. 

Betrachtungen ueber die Moeglichkeiten des 
Korrosionsschutzes von Metallen, by M. Strau- 
manis; Korrosion und Metallschutz, March 1935, 
pages 49-52. 

Galvanisierung von Aluminium, by J. Fischer; 
Siemens Zeitschrift, March 1935, pages 83, 84. 

Elektrolytische Oberflaechenbehandlung von 
Leichtmetall im Rahmen der Rohstoffrage, by 
H. Fischer; Zeitschrift fuer Metallkunde, Febru- 
ary 1935, pages 25-32. 

Anodic Oxidation of Aluminum, by A. Miyata; 
Institute of Physical and Chemical Research, 
Tokyo, 1935, pages 651-678. 

= = en als Grundueberzuege auf 
Aluminium; Metallwirtschaft, 1935, pages 416, 
417. 


New Refrigerating Storage System for the Age- 
Hardening of Aluminium Alloys;, Light Metals, 
March 1940, page 67. 

Welding of Non-Ferrous Metals, by E. G. West; 
Metal Treatment, Spring 1940, pages 11-17, 20. 

Die Punkt- und Nahtschweissung bei Leicht- 
metallen, by C. Haase; Zeitschrift des V.D.I 
February 10, 1940, pages 89-96. 

The Electric Welding of Aluminium and Its 
Alloys; Electrical Engineer, February 9, 1940, 
pages 490-495. 

Brazing Aluminum Alloy Parts, by G. O. Hog- 
lund; /ron Age, January 11, 1940, pages 34-36, 
59. 


1939 


Spray Quenching of Light Metal Parts; Its 
Use in the Aircraft Industry, by K. Scherzer; 


* Metal Industry, December 22, 1939, pages 523- 
525. 


Light Alloys and Production; The Aeroplane, 
December 8, 1939, pages 704-707. 

Spot-Welding of Aluminum; The Aeroplane, 
December 8, 1939, pages 713-715. 

The Deep-Drawing of Aluminum, by A. G. C. 
Gwyer and P. C. Varley; Metal Industry, Decem- 
ber 1, 1939, pages 465-469. 

The Properties of Light Metal Welds, by P. 
Brenner; Metal Industry, November 10, 17, 
1939, pages 405-408; 429-433. 

Die Mikro- und makroskopische Untersuchung 
von Leichtmetallpressteilen, insbesondere fuer 
die Flugzeugindustrie, by E. Hoffmann-Moeckel; 
Aluminium, November 1939, pages 759-766. 

The Production of Aluminum-Alloy Sand Cast- 
ings; Light Metals, November 1939, 361-364. 

Ueber das Zusammenwirken von Kaltverfor- 
mung und Raumtemperaturaushaertung bei Alu- 
minium-Kupfer- Mee Legierungen, by 
Hans Kostron; Zeitschrift " aad Metallkunde, 
November 1939, pages 329-334 

British Progress in Forging Alunioan Alloys, 
by J. T. Robinson; Heat Treating and Forging, 
October 1939, pages 489-492, 504. 
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LIGHT METALS 


Das Loeten von Leichtmetallen, by R. | wea 
Aluminium, October 1939, pages 710-712 

Modern Methods of Die-Casting; Western 
Flying, October 1939, pages 16-18 

Pruefung der Kantbarkeit von Leichtmetallen, 
by G. Goldbach; Aluminium, October 1939, 
pages 707-710. 

Machining of Aluminum and Its Alloys, by 
J. H. Dickin and G. A. Anderson; Metal Industry, 
September 8, 1939, pages 221-226. 

Spot Welding of Aluminum and Its Alloys with 
Low Current Welders, by G. Lobue; The Welding 
Journal, September 1939, pages 521, 522. 

Sulla corretta Interpretazione di taluni feno- 
meni che si poszene. verificare durante il Tratta- 
mento delle Leghe di Alluminio, by Carlo Panseri 
and Marcella Monticel; Alluminio, July-August 
1939, pages 183-191. 

Heat Treatment of Aluminum ~+ Equip- 
ment and Procedure for Castings, by R. Irmann; 
Metal Industry, June 23, 1939, pages 663-666. 

Der Einfluss der Zahl der Abschreckungen, by 
P. Brenner and H. Kostron; Lu/ftfahrtforschung, 
June 1939, pages 362-369. 

Soudure electrique par Points des Alliages 
legers; La Pratique des Industries Mecaniques, 
June 1939, pages 105-108. 

Neuere Entwictklungsrichtungen beim Nieten 
und Schweissen von Leichtmetallen, by 
Rajakovies; Zeitschrift fuer Metallkunde, May 31, 
1939, pages 137-140. 

Spot-Welding of 7 Metals in a German 
Aircraft Works, by . Reichel; The Welding 
Journal, May 1939, pages 182-184. 

The Rolling of Light Alloys, by H. Sedlachek, 
H. Zapp and B. Stockbauer; Metal Industry, 
April 28, 1939, pages 459-462. 

Cold-Worked Aluminum Alloys, by L. W. 
Eastwood, R. W. James and R. F. Bell; Metal 
Industry, April 14, 1939, pages 411-414. 

The bs “ Light Alloys in Aircraft Construc- 
tion, by R. Le Coeuvre; Journal of the R.Ae.S., 
April 1939, pages 289-309. 

La Soudure des Alliages d’Aluminium, yd A- 
Duman; Bulletin Technique du Veritas, April 
1939, pages 20-27. 

Eoreing Strong Aluminum Alloys, by George 
Sachs; etal p= ee March 31, 1939, pages 
366-370. (Also Heat Treating and Forging, 
March 1939, pages 117-122.) 

Der derzeitige Stand der Schmelzschweissung 
von Aluminiumlegierungen, by E. Rajokovics; 
Autogene Metallbearbeitung, March 15, 1939, pages 
85-89, 101-106. 

The Extrusion of Some Aluminum Alloys, by 
C. E. Pearson; Metal Industry, March 10, 1939, 
pages 295-298. 

Tendances nouvelles dans la Soudure par 
Points des sues ay B la Technique Moderne, 
February 15, 1939, page 166 

Mechanische Eigenschaften und Verarbeitung 
der Avionallegierungen, by R. Irmann; Schweizer 
Archiv, February 1939, pages 48-60. 

Die Punkt- und Rollennahtschweissung von 
Leichtmetallen, by F. Rosenberg; Aluminium, 
February 1939, pages 89-97. 

Spot-Welding of Aircraft Materials, by Charles 
L. Hibert; Aluminium dnd the Non-Ferrous 
Review, January, February 1939, pages 73-75; 
105-107. 

Some Aspects of the Mechanical Properties, 
Uses and Manipulations of Aluminum, by R. 
C. Smith; Journal of the R. Ae.S., January 1939, 
pages 1- 18. 

Spot-Welding Aluminum, by F. C. Payne; 
Western Flying, January 1939, pages 10-13. 

Aluminum Die Castings, by G. M. Rollason; 
Metals Handbook, American Society for Metals, 
1939, pages 1302-1308. 

Anleitungsblaetter fuer das Schweissen und 
Loeten der Leichtmetalle, by Matting; V.D.J. 
Verlag, Berlin, 1939, 113 pages. 

Cold and Hot Forming Aluminum Alloys, by 
C. F. Nagel, Jr., and P. U. Faragher; Metals 
Handbook, American Society for Metals, 1939, 
pages 1308-1310. 

Machining Aluminum and Aluminum Alloys, 
by R. L. Templin; Metals Handbook, American 
Society for Metals, 1939, pages 1315-1320. 

Some Studies on Wire Drawings, by Masaharu 
Goto and H. Tanaka; Tokyo Imperial Univer- 
sity, 1939, 37 pages. (Aeronautical Research 
Institute Report No. 14.) 

Welding Aluminum and Its Alloys; Aluminum 
Company of America, Pittsburgh, 1939, 48 pages. 

Welding of Metals: Aluminum and Aluminum 
Alloys, by C. . Obert; Metals Handbook, 
American Society for Metals, 1939, pages 239 
246. 
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Fortschritte auf dem Alu 
durch Giesstechnik und Pruefmethoden, ‘by J. 
— Giesserei, December 1938, pages 664 
69. 


Das Nieten der Leichmetalle, by E. von Burg; 
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Fuselages for Boeing B-17E four-motored bombers in an intermediate assembly 


stage in the Boeing Aircraft Company plant at Seattle. 


Just beyond the fuselages 


are inboard wing panels, receiving equipment installations. 


Saal und Betrieb, December 1938, pages 309- 


_ Light Alloys in Production; Aircraft Engineer- 
ing, November 1938, pages 359-361. 

Das Nieten der Aluminiumlegierung, Gattung 
Al-Cu-Mg (Avional D.), by E. von Burg; 
Schweizer Archiv, November 1938, pages 308-313. 

Research on Welded Aluminum Alloys, by E. 
Rajakovics; Aluminium and the on-Ferrous 
Review, November 1938, pages 421-423. 

Welding of Thin Aluminum Sheets; Light 
Metals, November 1938, pages 348-350. 

for Snes of Aluminum Alloys, by W. 
Fink and D. W. Smith; American Institute i 
Mining and areas "Engineers, October 1938, 
pages 223-2 

eetaeiien bai of Metal Forming, by Lessi- 
ter C. Millbourn; Aero Digest, October 1938, 
pages 52, 53. 

Welding Aluminum and Its Alloys; Aero Digest, 
September 1938, pages 58-62, 92. 

The Casting of Aluminum Bronze, by H. J. 
Miller; Metal Industry, August 12, 19, 26, 1938, 
pages 147-152; 175-180; 199-202. 

Aus der Praxis der eek ee pe ee 
tung, by W. Hartl; Werkstattstechnik und Werk- 
sleiter, August 1, 1938, pages 348-352. 

Leichtmetaliguss, by E. Kothny; 
technik and Werksleiter, August 1, 
341-345. 

Progress in Metallic Arc Welding of Aluminum 
and Its Alloys, by C. Auchter; Aluminium and 
the Non-Ferrous Review, August 1938, pages 
316-322. 

Langsam aushaertende Leichtmetalle und ihre 
Anwendung als Nietwerkstoff, by K. Matthaes; 
Zeitschrift fuer Metallkunde, July 1938, pages 
238-244. 

Riveting Methods and Rivet Equipment Used 
in the German Light Metal; Aeroplane Con- 
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1938, pages 1972- -1974. 
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801-815. 
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120-123. 
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sions and Their Use in Aircraft, by R. Worsdale; 
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minium-Gusslegierungen, by L. Her‘mann; Alu- 
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Machining Aluminum and Its Alloys; Aero 
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La Soudure electrique par points et a la Molette 
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Aluminum Alloy Castings, by K. R. Van Horn 
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Spot Welding Aluminum and Its Alloys, by L. 
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cember 1937, pages 1307, 
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A New Aluminum Solder; Flight, March 4, 
1937, page 210d. 
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Fabrication of Aluminum, by L. Herrmann 
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Carl Marhold, Halle, 1937, 102 pages. 
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tion Engines; Engineering, February 2, 1941, 
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pages 299-305. 
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Strength of Light-Alloy Cast Components, by F. 
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November 1940, pages 332- 335, 338. 

Modern Aircraft Materials and Their Testing, 
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1-4. 
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Properties and Applications, by G. Sachs; Metal 
Industry. March 1, 1940, pages 203-206. 


Technisches Zentralblatt fuer Praktische Metall- 
bearbeitung, 1937, pages 676-680. 
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The Welding and Riveting of Aluminum; 
Northern Aluminum Company, London, 1937, 61 
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1936 


The 5 | of Light Alloys, by Albert 
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Ss 1 hwy | Aluminum Alloys in Production, 

. C. Weston Steward; Ariation, August, Sept- 
ember 1936, pages 29-31; 25-27. 
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Age Hardening of Aluminum any by A. M. 
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vertformung, by H. Wolf and H. Tuxhorn; 
Aluminium, January 1940, pages 14-20. 
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Massnahmen zur Verbosssrens der Ermue- 
dungsfestigkeit genieteter Knotenpunktverbin- 
dungen aus Al a fuer den Flugzeug- 
karosserie- und anenbau, by W. Mueller; 
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Progress in Casting of Aluminum, by H. J. 
Rowe; Foundry, February 1936, pages 22-24, 
63, 64, 66. 

Gas Welding Aluminum and Its Alloys, by G. 
O. Hoglund; "etal Industry, January 3, 1936, 
pages 5-7. 

Die Bearbeitung des Aluminiums, by E. Herr- 
mann and E. Zurbruegg; Akademische Verlags- 
gesellschaft, Leipzig, 1936, 117 pages. 

Heat Treatment of Wrought Aluminum Alloys, 
by C. F. Nagel, Jr., and P. V. Faragher; Metals 
Handbook, American Society for Metals, 1936, 
pages 1003-1006. 

The Working of Aluminum, by Edgar T. Pain- 
ton; Longmans, Green and Company, New York, 
1936, 233 pages. 
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Ueber den Kraftbedarf beim Schmieden von 
Aluminiumlegierungen, by A. Zeerleder; Werk- 
statt und Betrieb, December 1935, page 315. 

Manufacture of Tubular Aluminum Articles by 
Extrusion, by ©. Kuehner; Metal Industry, 
November 29, 1935, pages 535, 536, 539. 

Das Nieten von verguetbaren Aluminium- 
Legierungen, by H. Bohner; Maschinenbau, 
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Aluminiumguss und seine Verwendung im 
modernen Kraftfahrzeugbau, by Oskar Summa; 
Automobiltechnische Zestschrift, June 25, 1935, 
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Loeten und Schweissen von Aluminium und 
seinen Legierungen, by E. Lueder; Zeitschrift 
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1935, pages 108, 109. 

Leichtmetall Stanzteile fuer Flugzeuge, by G. 
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Torsional pay of Aluminum Alloy Seamless 
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Mechanical Properties of the Deformable Al- 
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B * A * 30 airplane wing cloth, 
famous for its uniformity, is lighter, 
stronger and more closely woven 
than other airfoil fabrics. Inquiries 
from dealers and manufacturers will 


receive prompt attention. 


WELLINGTON SEARS COMPANY {i.0'220 city 


AIR SUPPLY CO. BREDOUW AEROMOTIVE CORP. 
5959 W. 3rd St., Los Angeles, Calif. Municipal Airport, Kansas City, Mo. 
GENERAL AIRCRAFT SUPPLY CO. FLEET AIRCRAFT, LTD. 
City Airport, Detroit, Mich. Fort Erie, Ontario, Canada 
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AT STAND-BY 






REQUIRES AUXILIARY POWER 


Plenty of calls for auxiliary electric power 
when big Navy patrol bombers are standing by. 
Lights, heat, electric hoists, galley, radio, and 
engine starting when the action begins... . 
require dependable Lawrance Auxiliary 


Powerplants. 
Tawaance = cs 
POWER | 
LAWRANCE ENcINEERING 


' AND RESEARCH CORPORATION 


Linden, New Jersey 











BOOTS... self-locking 
AIRCRAFT NUTS 


are approved for construction of Army, 
Navy, and Commercial aircraft. Lead- 
ing aircraft manufacturers are saving 
pounds and dollars by using improved 
Boots Aircraft Nuts wherever self-lock- 
ing nuts are applicable. 

Manufactured by 


Scovill Mfg. Co., Waterbury, Conn. 
United Carr Fastener, Cambridge, Mass. 


for 
Boots Aircraft Nut Corp., Waterbury, Conn. 
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Speed is the all important factor today. There is no time like for metal, wood, ceramic or plastic applications. In thousands 
wf mr hg oe hee. ae, See re bey of cases throughout mass production industries, the SPEED NUT 
iat scien weight ccisisammas CU, wil cond + edie mi wag the call for a finer, faster assembly at about half 
spring tension lock to prevent vibration loosening. the total net cost. 
SPEED NUTS and SPEED CLIPS are manufactured in over 700 Simply send us your assembly details and we will furnish samples 
shapes and sizes to hold bolts, screws, rivets and studs. Made and engineering data promptly. 


TINNERMAN PRODUCTS, INC., 2079 Futton roap, CLEVELAND, onto 


Manufacturers of Patented SPEED NUTS 
IN CANADA: Wallace Barnes Co., Ltd., Hamilton, Ontario IN ENGLAND: Si ds A ies, Ltd., London IN FRANCE: A ires Si ds, S. A., Paris 
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FINER THAN WATCHMAKING! A watch runs in only one 
direction, remember, so clearances are always taken up by spring- 
load. Here a Pioneer inspector checks an instrument part under an 
Optical Microscope, to make certain of accuracy that must be 
maintained in two directions. 


Meeting American Aviation’s “must’’ requirements 


—by tens of thousands .. . promptly! 
—by tenths of thousandths. .. preczsely/ 


Expanded and multiplied enormously, the produc- 
tion of Pioneer Instruments proceeds at the full 
pace that America’s need entails. Every facility in 
the form of highly specialized, ultra-modern produc- 


tion and inspection equipment and efficient air 


conditioning, has been provided to afford utmost 


scope to the skill of Pioneer craftsmen. America is 


getting her trusted Pioneer Instruments by thousands 


... and their quality and accuracy are rigidly held to 


the standards that airmen naturally expect of Pioneer. 


Tioneet INSTRUMENT 


DIVISION OF BENDIX AVIATION CORPORATION -: 


BENDIX, NEW JERSEY, U.S.A. 





